e 


Popular Science Monthly 


Play Billiards! 


Keep the Home Fires Burning 


Carom and Pocket Billiards are an all-year sport— brimful of fresh 
surprises every game! This is not forced exercise, but healthful fun; and it 
brings to players life-long benefits. 

Shared by boys and girls, and mothers and “‘old boys"’—billiards instils 
the love of home in all. With practice you can soon control the balls, but 
not the merry flow of jest that often makes the best of players lose. 

Give your home Carom and Pocket Billiards—not ‘‘some-time,”? but NOW—this 
Christmas. A small part payment puts a scientific Brunswick T'able 
in your home, Pay the balance monthly—as you play. 

Send 
Your Address 


BRUNSWICK, ge 


HOME BILLIARD TABLES 
Book FREE 


Life, speed, accuracy and lightning action—beautiful cabinet work 
in rosewood, mahogany, oak and walnut. Brunswick "Quick Demount- 
fit all size rooms, and are easily folded when 


icago, il 


prides, easy terms nnd home tral offer Iacluded. ” g@, Send me one ofthe free color books — 
2iall the coupon for this interesting book at ouce. Og BTCLIREDS © Me Home, Macact™ and 
(gf tit me about your home tral oer 
‘THE BRUNSWICK. RALKE-COLLENDER (9. Pies eis : 
Dept. 59M 623-633 S. Wabash Avenuc, Chicao s 
Dealers, Write for Attractive Agency Proposition 1 ae 
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HE WHO USES CYPRESS LUMBER BUILDS BUT ONCE 


SO MANY PEOPLE KNOW 


so little about woods 
(and their relative values—How is it with you?) 


SO MANY PEOPLE THINK 
that “LUMBER IS LUMBER™—(How often do YOU 
specify the Rind of wood you want used by your builder?) 


SO MANY PEOPLE BELIEVE 


that frequent Repair Bills are “Necessary Evils” — 
that we believe we are doing a public service in informing you and other intelligent people on 


CYPRESS 


(THE WOOD ETERNAL**) 

HERE IS CYPRESS 7S, ANIRON PLUG: HERE IS CYPRESS PS. WEATHER. 
About 110 hen Louisiana French D SLE 
Province, the Water Matsa o€ New Oriems were (+ Dhotograph of a CYPRESS SHINGLE 
i ara! logs, 38 fet I long. by by 22 inches diameter, from the Austen Homestead, Staten Island, N.Y. 
with a Sin ie. ‘These were built in 17 i 

RG rent hea topeg "e built in 1710, and at last accounts still occu 
in seats age these wore Replaced by the mos odes pied by descendants of its original builders, with 
syttem. Below is a photos oh of ction of 
pie ed ee jrtas vas ae pet ound the original CYPRESS roof practically intact. 
as ever after 100 years’ contact wih ‘wet earth. 


“He wha uses CYPRESS builds but once.” 


CYPRESS is in truth ‘‘the wood eternal.”’ If you are putting upa palaceora 
pasture-fence, and want to build it “FOR KEEPS”—USE CYPRESS. 
‘There is an unusually liberal education (and a wonderful INVESTMENT value for you) in this 

CYPRESS advertising—and in the detailed information and reliable counsel to be had promptly 


WITHOUT COST, it you will WRITE US YOUR OWN NEEDS (big or litle), and 48K YOUR 
OWN QUESTIONS of the “ALL-ROUND HELPS DEPARTMENT 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1249 Hibernia Bank Bullding,New Orleans,La. or _—_-1249 Heard National Bank Bullding, Jacksonville, Fla. 
Probably your lumber man sells CYPRESS; if not WRITE US, and we will tell you the dealer haudiest to you 
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of one of the iron con- 
nections just as dug up 
—most of them rusted 
past all usefulness. 
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New Oliver Typewriters 
At Half.Price — 


Latest Model 


NumberNine 


Save $51 


By This New Plan—Be Your Own Salesman 
A $2,000,000 Guarantee That This $49 Typewriter Was $100 


Since March 1st The Oliver iter Com- 
pany has had no expensive sales force of 15,000 
salesmen and agents, no high office rents in 
50 cities, no idle stocks, no costly su} no 
exoasive distribution costs, | is 

yy selling direct from the factory to you, 
wwe save $51" In sales costs, J 

‘This now goes to you. ‘The $49 Oliver is the 
identical machine that was formerly $100. Not 
one chan; made in design or mate- 
rials, Each machine is brand) new—not 
second-hand nor rebuilt, 


The $100 Model 


‘The Oliver Nine is the finest, the costliest, 
the most successful model we ever built. If 
any typewriter is worth $100, it is this hand- 
some machine, the greatest Oliver triumph. 

Over 600,000 have been sold. This is the 
same commercial machine used by the U. 8. 
Steel Corporation, the Standard Oil Company, 
the National City Bank of New York, Mont 
gomery Ward & Co., the National Biscuit Com- 
pany, the Pennsylvania Railroad, and a 
of others, Any operator can use the Oliver. 


Free Trial; No Money Down 


Here is our plan: We ship an Oliver Nine to 
sche Bam We ship 4g, Olver Nine to 
Use it in your office or at home. Try it—-without 
anyone to influence you. 

Af you want to ke it, send us $3 per month, 
If you want to send it back, we even refund the 
transportation e ‘you 

‘That is the entire plan. You are the sole 
At no time during the trial are you under the 
slightest obligation to buy. Superiority and 
economy alone must convince you. 


Canadian Price, $62.65 


Amazing Facts 
‘We have just pene @ startling 
book, entitled *” High Cost of Type, 
iters—The Reason and the Remedy,” 
which reveals the inside history of the 
typewriter world—old customs of sell- 
ing—secrets never before divulged—all 
about price inflation—subsidies, etc. 
All the follies of $100 pricing are ex- 
|. Readers are astounded, 
Mail the coupon now, You will be 


mis bo everythi With i 
‘his book tells ‘ing. it 
we send our catalog, free trial order 
blanks, etc. After reading it, you may 
order a free-trial Oliver. 

One copy of this expose will be sent to 
each person who mails the coupon below, 
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The Lazy Muscles That 
Cause Constipation 


By R. H. SINCLAIR 


It is now agreed by all of the gre 
authorities that constipation is not a di: 
order of the stomach or even of the small 
intestine, but of the large intestine or colon, 

Under normal conditions, this large colon, 
which is about five feet long and shaped 
like a horse-shoe, extracts the liquids from 
the waste matter entrusted to its care and 
promptly passes the residue on. 

But unfortunately, due to our sedentary 
fives, the colon gradually become so 
Jazy from lack of exercise, that it is unable 
to perform its functions. 

If we were able to live outdoors and to 
exercise vigorously every day, our colons 
would handle their work properly; for 
éxercise is the greatest and most satisfac 
tory colon stimulant known. 

To most of us, sufficient daily exercise, 
however, is not possible. We have neither 
the time nor the inclination. Instead, we 
dose ourselves with laxative drugs, mineral 
waters, and other nostrums, with the result 
that, while we get temporary relief, we not 
only’ aggravate the condition, but find 
that repetitions of the same dose later fail 
to produce results. 

But relief, even when obtained, is not 
sufficient. To maintain health and effi- 
ciency, it is absolutely of paramount im- 
portance to create and maintain, day in and 
day out freedom from intestinal poisons; 
and this is impossible with laxatives. 

There is a new way, however, to keep the 
colon sweet and clean—a way which has the 
same effect as vigorous exercise, yet with- 
out the inconvenience or time-consuming 
features of exercise. And the results are 
even better because the treatment is local- 
ized. 

‘The principle upon which this new 
method is founded is the same as that used 
in massage. We all know that massage 
has the same effect as exercise—it stimu- 
lates the nerves and strengthens the mus- 


practiced by 


cles. Colon massage 
wonderfully ef- 


osteopaths has proved 
fective 

This new method of ma: 
involves the use of a device called the 
Kolon Motor—a mechanical masseur, the 
face of which is shaped to fit over the colon 
when placed against the abdomen. You 
merely put the Kolon Motor on a door or 
wall, lean up against it and turn the handle 
for a few moments. The face rotates with 
a. scientific waving motion: which im- 
mediately stimulates the colon and causes 
proper functioning. A couple of minutes 
in the morning each day is all that is re- 
quired and unless your experience is differ- 
ent from the hundreds of other users you 
will feel like a new person after the very 
first application. 


Before the Kolon Motor was offered to 
the public a number of well-known physi- 
cians were acquainted with its merits and 
used it in their practise. Without, excep- 
tion the results were most grati! g—in 
fact, every physician who has tested the 
Kolon Motor endorses it most highly. 


Martin's Method, Incorporated, Depart- 
ment 5312, 105 East 3oth Street, New York, 
has prepared a booklet called Colon Clean 
liness, which they will be pleased to send 
gratis to all readers of this magazine. In 
this booklet the Kolon Motor is clearly 
lustrated and its application shown. It 
iso contains a scientific discussion of auto- 
intoxication, and explains why and how 
the Kolon Motor produces such assured 
results. Letters from well-known, physi- 
cians relating their experience with the 
Kolon Motor also form a part of the book. 


There may be some who scoff at the 
idea of colon hygiene and its direct rela- 
tion to health and efficiency, but the 
wiser ones will write for this free book and 
learn what this wonderful device is ac- 
complishing for so many others. 


¢ the colon 
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(These)Are The Hours That Count 


‘OST of your time is mortgaged to work, meals and sleep. But the hours after supper 

are yours, and your whole future depends on how you spend them. You can fritter 
them away on profitless pleasure, or you can make those hours bring you position, money, 
power, real success in life. Thousands of splendid, good-paying positions are waiting in every | 
field of work for men trained to fill them. ‘There isa big job waiting for yeu—in your present 
work or any line you choose, Get ready for it! You can do it without losing a 
ute from work or a wink of sleep, without hurrying a single meal, and with plenty of time 
left for recreation, You can do it in one hour after supper each night, right at home, through 
the International Correspondence Schools, 


Yes—You Can Win Success in an Hour a Day 


Hundreds of nici have proved it. The designer of the Packard “Twin Six,” and 
hundreds of other Engineers, climbed to success through I. C. S. help. The builder of the 
great Equitable Building, and hundreds of Architects and Contractors, won their way to the 
top through I. C. §, spare-time study. Many of this country’s foremost Advertising and 
Sales Managers prepared for their present positions in spare hours under I. C. S, instruction, 

For 25 years men in offices, stores, shops, factories, mines, railroads—in every line of technical and 
commercial work—have been winning promotion and increased salaries through the 1. C. 8. Over 
130,000 men are getting ready right mow in the 

|. C. S. way for the bigger jobs ahead. 


Your Chance Is Here! 


No matter where you live, the I. C. S, will 
come to you, No matter what your handicaps, or 
how small your means, we have a plan to meet 
your circumstances. No matter how limited your 

vious education, imply. written, wonder- 


fully illystated 1. on ores it easy to pacuanicas eheinaxe Luss 
Jearn, No matter what career you may Mec ‘Practice Boor 
some one of the 280 I. C. S. Courses will surely Givin ekernsee Gert Fate Accountant 
suit your needs, [Surveying and | TRAFFIC MANAGER 


xine Foutaan on Exel allway Accountant 
inne A 


| 

I 

Make Your Start Now! | 
When everything has been made easy for you | 
| 

| 


quiet of your own home will bring you he 


Success means, can you afford to let another single 
priceless hour of spare time go to waste? Mz 
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BE A TRAFFIC MANAGER 
$2,000 to $40000 Yearly Now Earned. 


No profession on earth is so short of trained men as Traffic. Right now the 
railroads, manufacturers and shippers are in urgent need of 100,000 trained traffic 
men—experts who can prevent the costly mistakes in rates, routings, demurrage and 
handling charges, classifications, etc. Become a traffic expert and you enter the 
largest single business in the United States, where the salaries run as high as 
$40,000 a year! Transportation now employs over 4,000,000 men, and over. 2000 
million dollars is paid as freight each year to 1000 railroads. h day traffic grows bigge 
and each day the need for trained traffic managers becomes greater and more urgent. Decide 
now to train for a traffic management position! 


READ | Your Spare Special Training 
wiceee rete! Time stce isthe Thing! (7% 


knowledge 
method of training was through Jong years of tedious experi- 


fhce. But thie (the day” of special 
other elds. 

ising. you by 

mal akes, you efcent tn very few 

Tmontha. —-Throagh mem the 

Hite the tens of tee AMERICAN” COMMERCE. ASSOCTA- 


Management, T have 
rau from the Infor 


ined 
hat has come to me from 
them." 


a= | Book Free! 


fe'men than any” other” 


TION you have a decided advantage for 
the big’ position of big pay.” No previous 
experience necessary. 


complete information concerning the Aseo- 


‘which names the fowest legal rate oa th sbi 
Bude otal gation and how Lean tain ats tafe an 


Tuent of commnditior 
Trail knowledge ‘ou ean be sure 
ef socom In tate managenieut. Our fre 
Book “expuuine everyting. “Write for it 

foday."Ball'a ‘pontcard or lever or tne’ J Name... 
coupon. "Write ‘bow. before you "tu 

This pae. ’ 


Let us send you full | American Commerce Association 
coptes. of many other 
eee eey Cte | na te «= beaten Commer Bs, Asdecen 


State. 
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Wanted— 


Men Who Know the 
Science of Aviation! 


‘The fact that the United States govern- 
eran ms hton dere ia hey eae 
Something bore then for dying men. 
Tt Means the Sudden Bi 
of a Vast New Ind: 
‘There will be urgent need for thousands 


of men who thoroughly understand the science 
‘eal serve ag airplane designers, 
‘repairmen, 
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Tho ‘National Tea Institute offers 
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Come to the College or 


Study at ome 


ou need not leave your prevent cccupation to get thie 
exert training in Dratumanship. We willteach zou ty mail 
nd you can study at home in your spare time, "The work is 
{he same as given in our Day and Evening Classes at the Cal- 
loge here in Chicago. Your instruction wil be given directly 
by men who aro engaged in the very work they teach. They 
qual ech ou hw to do Ey fe eine’ done in the 
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CHICAGO TECHNICAL COLLEGE 


1231 €hicago “Tech” Building Chicago, Ill. 


Special offer now. Pay nothing for this Test Lesson in 
Drafting prepared by the experts of the Chicago Technical 
arn froma study of this lesson how wel equipped 
_you are to take up di 
i how elearly the Chi 
explains every point i 
itectural, Electrical, Structural Steel, 
Drafting or any other branch of Drafting 
ed. No charge whatever for this lesson. 
every ambitious man to send for it. 
ion. 

ror not you are a man who can study this technical 

calling toadvantage. Just sign and mail coupon, 


$2520 to $100°° a Week 


ting as a profession. Also see 
0 “Tech” Course in Draftsmanshi 

mid how it will give you a practi 

lachine 

inwhich you may be 

We invite 

To ask for it places you 

Get it while the offer holds good and let it 


jend no money, 


FREE 
Instruments | 


Eyerxatudent of the 
“Tech” Course i 


rannship receives this ect of 
Instruments, or a cash credit 
incase ho already has a set, 
We start our students at 
oncein practical work with 
ecessary equipment. 


Builders’ Course 


Men in the Building Trades whether working now 
‘as mechanics or contractors should get information 
‘nbout our Courses in Plan Reading and Estimating. 
We teach men how to make money through knowing 

ir business. We want to tell earpen= 


Chicago Technical College, 
1231 Chicago “Tech” Building, Chicago 
Without oblieation to me, please pend are your FREE Teat 
Lesson in Denftemanahi ‘hd otber interesting Hteratare ev 
‘Sing the #-bject indented below. 
‘Mark X opposite work in which you are specially interested, 
‘Barhtectsralrattg GI 
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[Sheet Metal Drafticg 
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A New Book on the Ford 


TheFord Motor Car 


Track and Tractor Attachments 


Two Years! 


Here's a thorough, complete, simplified High 
School Course that you can complete in two years. 
A liberal education, of incalculable value, by spare 
ttime study, at home. Course prepared by leading 
professors in Universities and Academies. 


Meets Entrance Requirements of 
Colleges and Universities 


- Fits you for Harvard, Yale, Princeton and other institutions 
Sf BME ranading. “Helos you to win jm basinew and socal 
lite, "Spend the hours you would otherwise waste, is profitable 
iy of this fascinating sour. 

ie man who knows ls the leader. Knowledge gives you as- 
jourance, turns your natural abil ny ime at actual power. 

‘This course gives you the key to. 


AMZN SIN SANLel 
Pea Bt mm! tor the pono maced ee On Hat 


Acomplete Instruction Boole 
‘on every feature of the Ford 
car, including Truck and 
Tractor Attachments, It 
covers the Ford power piant; 
transmission system; run- 
ning gear; control; adjust 
ment and repair; upkeep and care 


DENTAL 
SCHOOL 


Excellent opportunity for ambitious men. 
pay. Many earn up to $300 monthly, ave 
and’ unlimited opportunities. Write at once for 
full particulars—F REE, 


C.T. LUDWIG, 410 Westover Bldg., Kansas City, 
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xv Library of Practical Electricity 


‘@ New McGraw-Hill Home Study Course 


HE NEW LIBRARY OF 

PRACTICAL ELECTRIC. 
ITY by Terrell Croft marks a 
new era in electrical literature. 

The great field of electrical engineer- 
ing, with its limitless possibilities of 
earning power, is brought to you in a 
form that makes the conquest easy. Yet 
the Library is a creation—an achieve- 
ment. that is without parallel in 
technical literature, 
Croft, author of seven 

volumes ease without peer in le Sel 
Tose from dynamo tender. through the ranks, 
to electrical engineer with the ‘Westinghouse 
Company. He gained his experience with his 
Sleeves tiled up. He gives i 
hat are technically of the highest order, yet 
free from invalved theory and complex mathie- 
imatica. "And in the excellence of the illustra 
tons and printing, the flexibility’ and conven: 
fence ‘of he thin ‘paper, pocket-see. votumen, 
And the richness of the morocco grained Karatol 
Binding, "they are fittingly dewsed. for this 
great achievemer 


Not a Correspondence Course 


The New Library of Practical Electricity contain facts you will ever need in elec- 
trical work™vastly more than you could gain by Yet ail this valuable information, 
fon modern electrical prac ire for the small sum of $0c per week or $16 for the 
Somplete course—payable An hour or lese per day with the Library will give 
You a thorough working knowledge of the whole Beld 


The Secrets of Practical Electricity 


sent for 10 days free examination 


a 
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per This new L tical Electricity will do 
every thing (0 ceed in electricity. Here 
month red books fin rich, morocsarained 
ratol, pocket. size, containing jist the facts. YOu 

$46 ruse: know to suceeed—all in practical, handy form 

ference. ‘The course contals nearly 3000 


ith aw many illus 
3000" pages of 
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Send No Money 


Examine this new Library for 10 full di 
and find out for Yourself why the 
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Below fs for your co 
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‘now if possible. 
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ia olen ge neces opportunitics are, 
$55.55a month i an ordinary salary for s Signal Engineer 


Free Book! 
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Department 
Dept. 1209 — 1810 Wilson Ave., Ravenswood Sta, CHICAGO 
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Resolve to Win! 


Determination made Grant one of the great- 
est generals in history. ‘The world knows his 
story. It knows, too, the stories of thousands 
of other determined men, who succeeded be- 
cause they had a purpose and stuck to it. 

Do you want to succeed? Doyou want that 
better job? Do you want that increase in pay? 

If you do want to get out of the rut—if you are 
determined to make something of yourself, send the 
International Correspondence Schools the attached 
coupon, ‘Tell them what kind of position you want and 
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such a guarantee because I know my Course and what it does for my students. Send 

for free illustrated book telling all about it PART OF YOUR SPARE TIME 

devoted to this interesting work all that is meeded. You will find it most 
fascinating, and in a short time your earning power will be greatly 


$1 700 Electrical Outfit Free: 


ry student who enrolls 00 outit of electrical 
juipment, instruments and 1 
Matclog ‘lcetrical Course EREE ae so08 3 


Without obligation on my part 
Kinaly ‘send “at once, fly rex 


Ber Sa Boe gee Ae beg ae Yost ier ics 
1. 1. COOKE 

CHIEF ENGINEER 

Chicago Engineering Works 


Room $2 441 Cass St., Chicago, Il. 


‘When writing to Advertisers please msntion Popular Science Monthly 


EAR $10.00 fo $20.00, wey mailing 
Jertersargiame, Suh cages 


oriaS*J3i5'8, Sods Putiadebi Pea 


m ae 
ASSERTS. SRT! Sra 


Photwolare: $0. cach aoe 
Brodteorr” League, foe. Louse Se 
ALGER, Uae al Shara 
oh “Talbert Yarhers 01 


i 
i 
i 
i 
d 
it 
i 


a 
Es 
call 
Eun 
a 


p 


oH 
A 
: 
i 
fu 


E Be a 
bas 
ae 
a 
EK 
i iy 


Ee 
Z 


WANTED-Neo. Become Automaple 
ie lemon ree, “Wiite amediatey: 
Faun Tattute, Bent Hy 820 Hoehenter, 


2 oe eee 


Mar ‘Bock "Association, 102 


part of rpare time "Noy cam 
‘No gavita. "Wie today. Voor 
B.S Omaha, Nebraska 


5. 
a 


e. 


‘altoral “section, Frank"; 
jacksou Avenue: Bronk New York” 
$25.00. 1 made it with» 7" 
order buitntan Started “with "Sh Work 
& Home, “Free dokiet tis bow. 
Dostage. No canvatning. Al Seat 
START, criginal wailorter 


4 
x aes Set 
Ee se eet 


a 
ie 


Fe 
i 
A 
py 


Sieseaae 
tart esa he, a 


i 
i 


i 
FE 
, 
H 
e 


ii 
dae 


ne 
Ha 
1 
EB 


Es 
i) 
i 


i 
: 
7 


l 


4 
Ht 
‘ 


‘gpporcaniy 
+ de. 


ne Soe ees 
Roce tae Coie 
‘Ave. Woodhaven, Ll. New York. 
STE Cope hae 
Pre acon gies Bree 
‘Syracuse, N.Y. > =f 


i 
f 


e 
3 
: 


GAMES AND ENTERTAINMENTS 


TFEAYS, Vauaevile Bkeicben, Mopel 
ices ‘Minsttel Mi 
Bray 


inter, 
Egter= 
Tare Coa 

pt ab 


ee 


When writing to Advertisers please mention Popular Science Monthly 


Popular Science Monthly 33 


WANTED Frcs 
AEROPLAN NE [nousTRy 


Right now new 


Aeroplane factor y will be ready and 
dookit for thousands al Acronattics and the Science 
oC Aviation. Here is ‘Aviation is the young man's profeston—the richest field of Op 


Forti Sr opencl to lige ice Are ypu anc? “Then wre 
Baek fa informs, Sn prepare NOW 
min othe | for One of These 


fomeers, the 
i are prepared to sep into ane of the thou 
‘sands of big paying positions. fou can do it. 


Learn in a Few Months By Mail 


No matter who you are, where you live, or 
what your read or write Eng! 
sau aulcky 


rena cen in simple, non-technic 

tnderstand nd ilusteated with diagrams and blue prints, 

jatar permonally | You are under the personal direction of practical av 

falda ae? Beofter | nautical experts throughout the entire C Pos 
PRACTICAL, most intere 

‘Rudy instruction ever prepared 


HURRYI "235 ,us 
COUPON 
‘There's not a moment to lose. Send this ‘coupon— 


Our effort to: supply the demand for trained men. This offer will be withdrawn 
without notice. Act AT ONCE—today. 


Money Back Guarantee ¥24,"* sbeotutely nothing 
see ea el en Oran EET aie SALES” 7° some 
SEUSS yi eee rey, ore pus er ses Eos, 


AMERICAN SCHOOL OF AVIATION F rsareee co 
431 Se. Dearborn St, __Dept. 120C, _ CHICAGO, ILL. / 


|] Acroptane Satesm 
‘85000 per year and up, 


special LIMTFED Ofer. 
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‘ABRAHAM LINCOLN sié| 

‘Twill study and get 
ready and maybe 


my chance will come" 


YOUR Chance 
Will Come 


Born in a Jog cabin, Abraham Lincoln had 
little chance to acquire an education, But 
he was determined to succeed. 
day,” he said, “my chance will come.’ 
So he studied and got ready. And his 
chance DID come, 

Your chance will come. Some day you'll be 
considered for promotion or for a good job in 
some other line of work. If you are ready,” 
you'll go up. 

‘And you CAN get ready, No matter if your 
schooling was limited—if you do have to work 
Jong hours, If 28 really want a better job, 
the Internation; is can 
iain vou tor lrat hone tartagyceremmation 
Every month more than 400 I. C. S, Students 
Yoluntarly report promotionsor 


the I. 
done for these = iy can ~ for 
‘Mark and mail the coupon NOW. 


4 —————— | 


YOU NEED BOOKS IF YOU 
WANT TO SUCCEED 


‘OU can’t get on in the world 
unless you read—read the 
books which will make you 

more valuable to those for whom 
you work. You don't have to go 
to college. Edison never went to 
college. But he has probably the 
finest library of technical books in 
this country. If you want helpful, 
practical books on any subject, 
write for PoruLar ScraecE 
Monty's new Boox Ca 
Locus, "The books described in it 
have been carefully selected by 
experts. 


Write today for the new Book Catalogue. 
It is Free to Our Readers 


POPULAR SCIENCE MONTHLY 
225 West Thirty-Ninth Street, New York 


EARN MONEY 
In Your Spare Time 


Hundreds of active young men are 
working for PoPULAR SCIENCE 
Monty in their spare time. 
Porutar Science Montuty is 
growing so fast that this winter 
it has opportunities for ad- 
ditional men in communities all 
over the country. 


Now is the time to apply if you are 
ambitious and want to earn 
money in your spare hours. 
Address 


Business Manager, 
POPULAR SCIENCE MONTHLY, 
‘225 West Thirty-Ninth Street, New York 
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your STOMACH BALK? 


Imported 
DrawingInstruments 


Free ! ! ; Bar Ser ie ce 


YOU CAN CORRECT THIS WITH 
‘STRONGFORTISM— 


ES, I will give you this exquisite set 


of imported drawing instruments abso- 
Jotety fteg and, wilt ive Youn, 20x28 lnc drawing Leptin ony hive 
‘2 a¢-inch TT saws 


straw ing paper, $ tri 
‘erasers, thumb tack 
ro lush ned fsriercase=they are gentine work: 

struments and I den't think you could duplicate 
Uhfecutit for less than $13.- Wut 1 give i away abeo- 
Tutely free to the men who get my personal instruct 


Be a Draftsman! 


Draw $125 to $175 Per Month ete 2 hi te 
‘There is an urgent demand for skilled drafts- fomach. It ts the 
men, ‘Companies nro ising calla every day for men | | | bay 


oil poattfons paying from $125.00 08173. per ment. 
Hig. you jure the tralning you need to hold one 
Of theve big fobs—right in your own home, Write now. 
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Will Instruct You Personally Tattaznces of my Bernie hraaret j~ 
Lam Chief Draftsman of a large and well known pT HT el 
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aise. 4 SERS 
Why they chose a law 
trained man for manager 


The directors of an Indiana corporation met last 


“Tis our conviction that even the most capable 
business man becomes a vastly better business 
‘man if he reads the law. 

“He isa doer. He goes ahead with that courage 
‘and confidence that a man can have only when he 
knows his undertakings are legally right. 

“Moreover, he isa student, in command of that 
power of logical analysis and broad-gauged thinking 
‘socommon to the law trained man.” 


Modern American Law Course 
Blackstone Tratitute has been carefully 
‘authorities. 


jusiness or public lil 


BLACKSTONE INSTITUTE 
Dept. 129, 608 S. Dearborn St., Chicago 


‘Send me “The Law Trained Man,” 
168-page book FREE, 


For Business. 


cui 
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Blackstone Institute 
Dept. 129, 608 S. Dearborn St., Chicago, III. 
————— 
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Things 
Complete Directions for 
Building Over 100 Pieces 
of Electrical Apparatus, 
Together With a Series 
of Experiments. 

WORKSHOP Manual for the 
student or experimenter show- 
ing the construction of every- 

thing electrical, from a simple bat- 

tery cell to an electric starter for a 

balky horse. Shows you how to 
make such useful household appli- 
ances as Motors, Electric Toasters, 

Stoves, Clocks, Bell Transformers, 

Immersion Water Heater, Soldering 

Iron, etc., in addition to a wide 

range of new and novel devices that 
every experimenter would like to 
know how to make. 

No other work contains in such 
compact form as many up-to-date 
designs of apparatus that can be 
made by the experimenter of ordinary 
ability. Only ordinary tools are re- 
quired to do the work. 

Clear, concise directions and careful drawings. 
200 Pages, 184 Illustrations, Price $1.00 

Book Dept. 
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When writing to Advertisers please mention Popular Science Monthly 


Popular Science Monthly 37 


itusemertONs 


L.c.s. 
‘ELECTRICAL ENGINEERS 


ELECTRICITY: 


just the book on Elec- 

tricity that you need to 
suswer your many questions — 
{5 toeeh yah are bas, & ba eet 


Never Mind How STRONG 


You are— 


What d’ye Know? 


that some people try to carry in their 
eads—and fail. 


‘With this "Little Giant” 1.C.8. Electrical 
Ps Handbook in you 
‘chest, on your work 
‘table 


win. Muscle and brawn don’t count so 
much as they used to. 

The great question now is “What do 
you Know?” It draws the line between 
failure and success. 

‘What do you know? Have you special ability 
in any one fine? Could you “make good" in a 

job right now? 

'.or25 years the International Correspondence 
‘Schools have been helping men to get ready for 
better work and bigger salaries. They can do 
the same for YOU. No matter where you liv 
what hours you work, or how little your educa. 
tion—the I. C.S, can train you for a more im- 

it and better-paying position. 

Mark and mail the attached coupon—it won't 

ite you in the least. ‘won't cost you 
anything tofind out how you can get this salary- 
raising ability right in your own home, during 
your spare time, 

Lea Peat ad 
'TNTERNATIOWAL CORRESPONDENCE SCHOOLS 
1 Bex 5842 SCRANTON, PA. 

You Run No Risk! Money back if Desired! 1 Ssmice he estieStbsiore wrlck "erage? 1" O0 Dome 


International Correspondence Schools leceic abn 
Box 5843, Scranton, Pa. isco Wee =" 


lakeaafeat 
INTERNATIONAL Larbeey SCHOOLS 


jet 
been 201 


iran 
Mechanica! Dratimen 
[Machine Shop Precace 


Weame of Course you wast 


this ist, write t below. 
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WANTED! WE WANT 300 AGENTS 
AT $35 10 $70 A WEEK 
NEW INVENTION a just out. Needed in every home every 


Patent just applied for. Nothing else 
like it. Supplies what every housewife has wished for for years. Per- 
fected after long experimental work by mechanical experts. Low priced—any- 
onecan use it—sells on sight. We want three hundred representatives atonce— 
men or women hustlers—to advertise, accept orders and manage deliveries for 
cur new Quickedge Knife and Shear Sharpener. Sharpens any kiteheninife, paring knife, 
sarviog kate, bread knife or shears and scissors in ten seconds, Agents are taking oriers at every 

‘for rush shipments, Write today for this opportunity to make $10 to $20 every day. 


MAKE aoc om MONTH 


‘This little machine is a mechanical master 
draws bl 


former dollar-a-day 
ts start the first 


Just take one of the machines 
to any house and show it—give a ten- 

demonstration upon the dullest knife in the hou 

the order Is yours right on the spoty, instan 
No talking necessary. No argument, The machine 


imply sells itself, and stays sold. Every customer 
Rene ce year feign They tell others your profits 


double and multiply, Leaye one hundred an tril over 
ight. Collect the cash for every one of them next 
y. The machine will do its own talking; it is 
‘80 easy to operate, no explanations or instructi 
fare necessary. Secure your county now; fi 
Get started right now and 


Make as Much Money 
tz Next Week as These 
ee] B) Men are Making Now 


¥s 


: Profit 

rH Tillery “I took three orders first hour. When 

you shagnen anid. dull knife, dull a hoe in logp than a minute, they sit 

and jook.” Carter, of Mass. writes: “I went out two days and 

ave orders fexrenty sharpeners, Profit $20.00 for first, two, days. 
‘John Durr, of Wis, also I have sold ‘in two days.” 


‘You can make this money. Send now. Territory free. 
and Shear GET BUSY. WRITE TODAY. 


Sharpener The Quickedge Sharpener Company 
Grinds aytieben ate No, 697 Sharpener Building 

oF Shears in 10 Seconds 215 N. Desplaines St., Chicago, Ill. 
Absolutely Guaranteed 
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‘OW MANY un- 
familiar nam 
new words, an 
puzzling war terms in 
this morning’s paper 
meant nothing but a 
blank to you? 
If you are asked the lo- 
cation of Trieste, the Ae 
meaning of fulurism, aire 
sick, Diesel engine, etc., are you 
abletogivean ecciratcansver? 
How many busines It PA 


Sig” showed "you examples of 
words, wronaly used ig 
vided or incorrect 


i 
i 
| 
| WEBsTERS 
| NEW INTERNATIONAL 
| DICTIONARY aay rene: 
| 


is an all-knowing teacher, a uni- 400,000 Vocal 
versal question answerer, made by pee rai Subece 


specialists to meet your needs. ‘Thousands of other References. 
6,000 Illustrations, 2,700 Pages. 
Hundreds of thousands of successful The only dictionary with the new, divided page, 


business men, engineers, bankers, judges, A Stroke of Geniun.”* Type matter 
architects, physicians, teachers, librarians, oie tne 
and clergymen use this “One Supreme Authority.” 
If you seek efficiency and advancement why not have 
the advantage of tt this vast fund of information? 


Write for specimen pages of Regular and 1 Eultiona. 
FREE—a set of Pockst Mape if you mention this magazine, 


G. & C. MERRIAM COMPANY, Springfield, Mass., U. S. A. 
es 
tite Toes Of AU Aees 


Bien the only” shoul even 
3 method of 


| Electrical 92578 


is “* Learn by Doing" School a man acquires the art of Flectrical 
the best business methods of Electrical Contracting ; together with 


bes “all Mead’ susintein all ayvecnes, tor Biber 

| School ET oe clin see SA A wm 
cont'd BY 

40 WEST 17TH STREET, NEW YORK 


r 
G. &C. MERRIAM CO. 
‘Springfield, Mass. 


jenilemen: Please send me 


assured absolute success in the future if you 
ry 
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Come to Detroit 


The Automobile 


trained men get 

preference and get jobs 

muickly. No other city can give 

what Detroit offers, Think what it 

means to learn in the Michigan State Auto 
School. Factories endorse our school, glad to em- 


towelve weeks: oe 
gptothemiqute, and com 


ost carburetors, 
‘accurately. 
fhe Overland. and 


te Starting 
id thowmandaof fol 


2h 
for Installed 0" Bpragee, Hlectrte (AE) There ina great demand 
Diook tenting purposes for wtudents’ ase Ours Students. Auto factories write 


The Loading, Antorobile factoriegn Detroltaa well grin other cites. endore 
our Eerie “Bave fea atching opr sche) ies for pears nod 


Catalog. Ail sbeolutety free. "Or better 
eng cyte frie, sx bananas Np done, nd 
Sedra Sight te tow stone Win wan nl we 


MICHIGAN STATE AUTO SCHOOL 
‘The Old Reliable School A. @. ZELLER, Pres, 
582 Auto Building, 687-89.91 Woodward Ave. 


DETROIT, MICH., U.S. A. 
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plane ‘Motor whe Mi isnow 
being taught at shigan State 
‘We have secured, by special 
‘Aeronai 


purposes. Wehave also 

roplane Company for a complete Aero- 

it quantity of the aeroplane material. 
practical i 


fae Motor Course Started October 1st 


‘The course is under direct supervision of a Curtiss expert who is an authority on 
aero-motors and aeroplanes as well as hydros and flying boats. Weeks have been. Lg 

in perfecting this course which is entirely separate from our Automobile course 
plans are complete. A special price is made to those who earall ble November 1 117 


Ss 
Your Country! . Become An Aeroplane Motor Mechanic 


Aeroplanes will win the war. They are the eyes of the army. They must be in perfect running 
condition, | Thousands of keen, well-trained men are needed by the Government to care for the aero- 
planes and aeroplane motors. Men are needed in the aeroplane factories. ‘Trained Aero-motor 
mechanics will get the preference. 


Get Into This New Special Price Up to 
Industry Now rie AEronsunche "sero November 15th 


‘The men who become trained : 
As a special inducement to 
Aeroplane Motor Mechanics 
‘Sow wil be big men.in the those who enroll before No- 
aeroplane business. Only a = | Serabee, 15th, 1007, ae Med 
short time ago the automobile | "T secordance fon make liberal discount in the 
business was starting, themen | fais to ha aero bain price of the Aeroplane Motor 
pho got in then are now the | Zavsaisrncct=tca wit deg Pashies | Mechanics’ Course. The rate 
Big Men. The Aeroplane busi- bor ‘of parks will be raised after that date. 
will give it's big art The u - Don't hesitate; get into this 
give it a big start. The | sd overaifoa, esitate; get 
menwho train now will be the sanenver Tithghe.titerstere | new industry now. The far- 
rep, saline ets | sighted, keen fellows who 
enter at once will reap the 
big benefits. 
HE OUI ‘AEROPLANE hing Write Now for literature and 
nae (See?sayeclsing Manager, | use the coupon on opposite 
Kes'wil always be ia big demand. page. 


No matter whether you join the colors or stay at 
home, you can do your bit best as a trained man. 


Reiatie Shoot Michigan State Auto School *f.Ze"* 


592 Auto Bldg., 687-89-91 Woodward Ave. DETROIT, MICHIGAN, U.S. A. 
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$1500}$ + (8500 '$12000 


Reach Up and 
Help Yourself! 


Train for a Better Job---Attractive Salaries in 
Many Trades and Professions Await Claimants 


Electrical Engineer, Mechanical Engineer, Architect, Draftsman’ and Designer, 
*$2000-— "#2000000 "$2005 $7000 "31500-2500 

Steam Engineer, Lawyer, Automobile Engineer, 
‘f1500— 32000 ~$s000 "¥2000—$8000 

Civil Engineer, Telephone Expert, Bookkeeper and Accountant 
‘$2000 "$5000 $2000—$5000 $1500—$2500 . 


1op Superintendent, Business Manager, 
$3600" "S000 '$2000—-$10,008 


(Mark with an X the poeition you prefer) 


Certified Public Accountant, 
‘$2000—$10,000 


Opportunity. thunde: 
ity. Industrial A 
stagger the ii 
technical experts. 

in ately fovcan ot the tag. Jobe by taking ‘an American Home Study Course in 
any one of 32 trades and professions. 


We Have Trained 50,000 Winners! 


We offeral them their, chance—they grasped it! We ie them to better positions, larger 
incomes, broader opport' es, because they helped themselves. 
You—today—have a better chance, 


Now the position seeks the man and salaries for high-class men are more liberal than 
were ever known before. 


Mail This Ad for Free Book and Personal Analysis 


Send us your name and address on the coupon. Just check the job that you want to hold and mail 


this advertisement to us. 
BRAD 2S! 


We will tell you how you 
Please tell me how I can qualify for the position marked X 


at the por of every man who has ambition and natural 


can get just the training 
you need, right in your 
own home. We will tell 
you how to line up your 
natural talents with your 
practical experiences. 

Write today for the per 


American 
of Correspondenc 


Dept. G 1209 


sonal examination blank 
and bulletin of American | Name.....-...0-sesseeseeeeeeeeneonss 
home study courses. 1) 


be under 
Address. 
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Imagine fourteen Woolworth* 
buildings, each of them 792 feet 
in height, piled one on top of 
|. the other. What a column! And yet 
that would be the height of the stack 
made by piling the 275,000 copies con- 
| stituting this December issue of the 
| Popular ‘Science Monthly one upon 
another. The topmost number would 
be lost in a cloud at a height of 11,000 
_ feet. Airplanes do not reconnoiter at 
= heights much greater. 


Fishing for Eagles with Airplanes 


Why should it not be possible to trail fine piano-wire nets, spread by kite-buoys, between two 
airplanes connected long wire, and the condors poate ee i 


Popular Science Monthly 


239 Fourth Avenue, New York City 
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December, 1917 


$1.50 
Annually 


Fishing for Birds of Prey in the Air 


The possibilities of a new sport suggested 
by the killing of birds by flying machines 


By Carl Dienstbach 


HAT is the speed of a bird? Mr. 
H. H. Clayton, of Bluehill Ob- 
servatory, saw wild ducks flying at 
a height of 958 feet. He was at the time 
engaged in measuring the height and 
velocity of clouds and was able to esti ate 
the speed of the birds as nearly forty- 
miles an hour. Prof. J. Stebbins and Me 
E. A. Fath made careful observations with 
the telescope and found that birds pass at 
rates varying from eighty to one hundred 
and thirty miles per hour and these were 
minimums. Heavy 
bomb-dropping air 
planes travel at the 
rate of ninety miles 
an hour and fast 
fighters at nearly one 
hundred and forty 
miles. Clayton's 
ducks were poor air- 
planes, as flying 
Is go. Is it any 
wonder, then, that 
even a fast bird 
should be overtaken 
in its flight by a still 
faster machine and 
killed in an aerial 
rear-end collision? 
It is a wonder that 
birds are not more 
often overtaken as 
was the unfortunate 
creature which, as 
our photograph 
shows, was caught in a military flying 
machine. With its wide expanse of super- 
posed win; 
a biplane is not unlike a very wide-meshed 
net. That being the case, why should it 
not be possible to trail fine piano-wire nets, 
spread by small kite-buoys between two 


‘An eagle caught and held fast in the wire 
bracing of a modern airplane in its flight 


airplanes connected by a long wire, and 
enmesh the condors and eagles that soar 
over inaccessible mountain peaks? That 
ought to be a fascinating sport. Great 
birds of prey are fighting creatures. Ved- 
rines found that out some years ago when 
he flew across the Pyrennes. He was 
actually attacked by eagles and had to 
shoot them with a pistol. 

The sport is all the more possible when it 
is considered how dependable is the modern 
fast flying machine. Chavez, the first man 
who ever flew across 
the Alps, was killed 
in some unknown 
manner as he de- 
scended into Italy, 
But the modern fly- 
ing machine is more 
powerfully controll 
ed and has a more 
dependable motor 
than the airplane in 
which Chavez made 
his tragic flight. 
Witness the daily 
performances of Aus- 
trian and Italian avi- 
ators in flying over 
the dizzy peaks of 
the Austrian battle- 
grounds, Vedrines’ 
experience shows 
that an eagle regards 
an airplane much as 
a dog an automobile 
—something not to be frightened at but 
to be challenged. 

Think, too, of the possibilities of cap- 
turing with a net whole flocks of game 
ducks and geese as well as wild pigeons. 
Even the use of hook, line and bait, as well 
as of the net, appears feasible in ‘the air. 
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Caging the Bananas to Keep 
Them Clean 


HARLES P, ARTHUR, a grocer in 
Towa Falls, Iowa, was impressed by 


the great need of a 
method of keeping ba- 
nanas clean, He saw 
that flies and other in- 
sects crawled all over 
the bunch of bananas 
in the store. 

After thinking the 
matter over he de- 
signed a case which 
will keep bananas fresh 
and clean and at the 
same time within easy 
reach of the grocer. 
This has been patent- 
‘ed recently. The case 
stands a little higher 
than a man’s head, 
that the bananas sus- 
pended withi: 
such a position that 
they can be cut off 
easily. The case is 
made of a metal frame 
covered with wire net- 
ting. This keeps in- 


Keeping the Shampooing Soap Suds 
Out of Your Eyes 


F Mr. Jones wishes a really comfortable 
shampoo at the barber's, or Mrs. Smith 
at her hair-dresser's, 
let them ask for one of 
the new types of special 
shampoo basins shown 
in the accompanying 
illustration. The ba- 
sins are of the ordinary 
kind, but they have 
a special horizontal 
cup-shaped projection 
at the front in which 
the head may rest 
while Mr. Jones or 
Mrs. Smith leans back 
in a special chair set 
about half a foot in 
front of the basin. 
The water and soap 
used in the shampoo- 
ing operation thus 
drains off from the 
hair directly into the 
basin without running 
into the eyes. 

The upright portion 
of the device above the 


sects away from the 
fruit and admits air. 


Even the Price of Monkeys 
i Soaring 
Wwe would think that the European 

war would have anything to do 
with the price of monkeys? Well, it does, 
andagreat deal, too. The price of monkeys 
has gone up with food, paper, shoes, etc., 
to the despair of the pathologist’ and 
to the sorrow of the hurdy-gurdy man. 
The causes for the sudden “corner" in 
monkeys is the closing of the world’s 
principal wild animal market at Ham- 
burg, Germany, and the lack of shipping 
facilities. 

Not long ago the pathologists of the 
National Public Health Service at Wash- 
ington, D. C., wanted a dozen South 
American monkeys for experimental pur- 
poses. They appealed to every wild 
animal dealer in this country, to the zoos, 
and to the sailors in port, and finally 
purchased six at $18.00 each. 


top of the basin proper 
is made into a tank to 
hold two gallons of 
lotion. This is heated by gas and 
rawn out through the faucet. 


>» 


‘The special shampooing basin has a cup-shaped 
Projection in front in which the head rests 


The January POPULAR SCIENCE MONTHLY will be on sale on all newsstands on 
Monday, December 10th. In the far west on December 26th. 
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A Lizard That Squirts Jets of 
Blood from Its Eyes 


'E have about fourteen species 

of horned lizards in this 
country, and most people still call 
them “horned toads.” Some of 
their habits are extremely remark 
eble, but none more 
so than their ability 
to send at will a fine 
jet of blood from 
either eye. This fact 
is very rarely touch- 
ed upon in liter 
ture, and the aver- 
age ‘reader of the 
life histories of our 
animals has never 
heard of this re- 
markable habit. 
Personally, I first 
noticed it in a small 
species of horned 
lizard that I cap- 
tured many years 
ago in New Mexico; 
but I have never 
been able to satisfy 
myself as to whether 
the jet of blood was 
from a vein or from 
an_artery. 

* Probably the hab- 
it has been most fi 
quently noted in t 
Texas Horned 
ard (called by zoolo- 
gists Phrynosoma 
cornutum). That species has the widest 
range of distribution and_is found most 
frequently in captivity. Recently I have 
had specimens of it alive and have photo- 
graphed them; a reproduction of one of 
these photographs is shown’ here. Blood- 

uirting is generally indulged in when the 
rd is laboring under certain states of 

excitement. The attack comes on suddenly, 
at a time when you have the lizard in your 
grasp. It will suddenly stiffen its neck and 
throw the head upward, as the eyes bulge 
from their sockets. In another second you 
can plainly hear a peculiar hissing sound, 
followed immediately by the finest imagin- 
able jet of pure blood from one or the other 
of its eyes. With such force is this squirted 
that the tiny stream, lasting a couple of 
seconds, may be thrown to a distance of 
fully five feet. As the blood strikes, it 


The Texas homed lizard, which shoots—not 
daggers—but streams of ‘blood from its eyes 
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lands in an array of numerous little spots 
about the size of a No. 8 shot. Often there 
are over one hundred of these spots, which 
fact will give some idea of the 

worl amount of blood ejected at one 
be time. Following this most ex- 
Sh traordinary operation, the liz~ 
W” ard tightly shuts its eyes, re- 

‘ing all attempts 


to open them; 
though, in a very 
few 


minutes the 
as well as their 
‘appear to be 
perfectly normal 
again, with a com- 
plete subsidence of 
the swelling. 

The cause for the 
blood-squirting is 
purely conjectural. 
Itis possible that the 
animal becomes 
frightened and uses 
this method of pro- 
tecting itself from 
any further hand- 
ling. 

The loss of blood 
seems to. have no 
special physical ef- 
fect upon the lizard, 
or else it recuper- 
ates with exceptional 
rapidity from any 
resultant weakness. 
—R. W. Suureipr. 


A Little Bit of the Tropics in Our 
Own United States 


NLY at one place in the United States is 

there real tropical vegetation. Florida 
and California have what is called “sub- 
tropical” vegetation. In the midst of a 
desert in the extreme southern part of 
California is a true oasis. The oasis, Palm 
Springs, lies two hundred and fifty feet 
below the sea level. So hot is it there that 
there is a riot of vegetation all the year 
round. Enormous fig trees and mammoth 
grape fruit and oranges are al to be 
had. The lemons that grow there weigh 
two anda half pounds apiece. The respon- 
ibility for all this may be laid to a beautiful 
le stream which is fed by the Colorado 
River and which flows through the oasis 
only to disappear into the ground at its end, 


“Snow of the Penitents” these peaks are called in the 
Andes. The snow ie fret blown into waves by the 
wind, and the hollows are deepened by sunshine 


Snow Honeycombs and “‘Penitents” 
of South America 


‘HE most bizarre of all forms assumed 
by snow is probably that known as 
nieve penitente. In the high Andes of 
tropical Argentina and Chile are found in- 
numerable pointed or jagged blocks of 
snow or glacier ice, which at a distance— 
especially in the moonlight—bear an un- 
canny resemblance to throngs 
of white-robed human beings. 
This appearance has given 
them their Spanish name, 
nieve de los iitentes, “snow 
of the penitents,” and the 
international name mieve pen- 
itente. These figures are from 
four to seven feet high, 
on an average, though they 
are sometimes twenty feet 
‘The origin of “penitents” 
has been the subject 
of much contro- 
versy. Probably the 
snow is first blown 
into waves by the 
wind, and the hol- 
lows’ are undoubt- “7, 
edly deepened by 
strong sunshine, but 
it is not easy to see 
why the intervening 
mounds remain. 


‘The incubator globe and stand may be con- 
nected with 


‘any electric light 
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One plausible suggestion is that 
dust lying on the snow is blown into 
patches by the wind, and acceler- 
ates the melting of the snow be- 
neath it, for the same reason that 
any dark object laid on a bed of 
snow sinks more or less rapidl 
under sunshine, its color causing it 
to absorb more solar heat than does 
the snow. An abundance of dust is 
deposited in mountainous ‘regions 
from meteors. 

Though the most perfect exam: 
ples of “penitents” are found in the 
Andes, more or less similar forma- 
tions occur in other mountains. 
Some remarkable snow “honey- 
combs” approaching the form of 
nieve penitente are produced in hot, 

ry summer weather among the 
glacier fields of Mount Rainier. The 
cups or hollows are a foot or more in 
diameter, and no water is seen any- 
where, as evaporation is rapid. 


Hatching Chickens in Glass Globes 
by Electricity 


ee is always a certain element of 
risk in hatching chickens in an incu- 
bator, for unless the incubator is watched 
very carefully the temperature may get too 
low and the eggs spoil. : 
Electricity may be depended upon more 
than any other form of heat. A 


is heated by elec- 
tricity. It offers an ideal 
method of hatching and 
brooding chicks. The  in- 
cubator may be attached to 
any electric light socket. The 
distribution of heat in the 
egg chamber is always very 
even and there is a welcome 
absence of gases and fumes. 

The electric incubator is 
provided with a glass globe 
so thle chicken 
fancier may see just 
what is going on in- 
side the incubator. 
The heat is given by 
an electric light 
which is so regulated 
that it gives the re- 
quired heat  inter- 
mittently. A ther- 
mometeris provided. 


socket 
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Artificial Respiration for Saving 
New Born Babies 
DEVICE that is effective in saving 
the life of new born infants who do 


not breathe properly, or fail to start 
breathing at all, 
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likely to be attracted by the little tasset 
that depends from your button, He takes 
hold of this in a friendly spirit and is 
much astonished to see a ribbon roll out 
on which are printed the words,“ belong 
to No. ——, where are you from, Bill?” 

‘At the same time 


is a special lung- 
motor with a ca- 
pacity and an op- 

» erating mechan- 
ism suited to the 
needs of the 
patients. 

A mask pad 
fits closely over 
the face, while 
the operating 
mechanism is 
clamped to a 
table so as to be 
operated by one 
hand. | The air 
goes into the 
lungs of the child 
at a very slight 
pressure. Fresh 
air enters by one 
passage and the 
expired air leaves by another so that they 
cannot mix. The lungmotor can be set at 
any one of three different capacities for 
difiérent sized babies. 


A Badge Which Tells the Story of 
Your Life 


I’ you are thinking of attending one of 
those conventions where every other 
man you meet is likely to be a brother 
Elk or Moose, get 

yourself one of the 
new explanatory 
badges. A California 
man once went to 
such a convention 
and got so tired telling 
others where he came 
from that he went home 
and invented the new 
badge, which tells the 
whole tale. 

‘This badge looks like 
any ordinary celluloid 
button but it does not 
behave like one. When 
the curious stranger 
comes up to interrogate 
you, his attention is 


The lungmotor for the smallest human patients. 
Air enters by one passage and passes out through another 


a little bell rings 
irerrily. If the 
wearer of the 
badge is an Elk, 
the bell rings 
eleven times. 
This mystifying 
performance as- 
tonishes the 
friendly stranger. 

The commu 


——T 


a very simple de- 
vice, The bell-_ 
ringing mechan- 
ism and the 
winding spring 
are merely a little 
set of watch pin- 
ions with a 
ratchet and a 
bell. These fit 
into the space on the underside of the 
button, The ribbon is wound up on a 
ny drum, as indicated in the illustration 
low. 


A Parsec—the Greatest Known Unit 
of Measurement 


A Re is a distance that the 
most zealous pedestrian would hardly 
care to walk before breakfast. In fact it 
doesn’t enter into 
the sphere of hu- 
man operations at 
all, but it is a 
handy unit in as- 
tronomy. It is equal 
to 20,000,000,000,- 
coo miles and is 
the distance trav- 
eled by light in 3.3 
years. few “of 
the nearest stars are 
from one to five 
parsecs distant 
from us, but most 
of the stars that dot 
the sky are scores 
or hundreds of 
parsecs away. 


cative badge is © 


How New York City’s Health Department Makes 


Preparing the 
Bacteria 


In the, preparation of 
typhoid "vaccine the 
bacteria are grown in 
the botties you see on 
the table.” The germs 
are killed by pouring a 
fale solution over them. 
The bottle on the shell 
contains the malt. sol 
tion which te ‘being. sie 
phoned into the bottle 
Containing the colony 
ott fever germs 


‘Transferring the Bacilli 
‘Tetanus bacill occur in dust, earth and 
Saygen and are particularly dangeroes if they 
caygen and are ivly dangerous it 
spelato deep unin The youre lad In te 
ouraph fa drawing up tetanus baci from 
{The bottom of a text tube by means of & 
tube which she ‘bolds in her mouth. ius 
the’ germs are transferred from tube to tube 


‘The Resultant Powerful Toxin 


tetanus germs. The flame which you see just 


ff kept burning eo that any instrument may 
be Immediately” sterilieed after exposure 


‘The Final Step 
The finished product, 
containing sitions of 
‘dead typhoid fever ba- 
Silo poured by means 

‘a wiphon into, 
hotties The vaccine ts 
Kept in a refrigerator 
‘Until tis needed for use. 
Note the milky appear 
fance “of "the vaccine 


Serums and Vaccines for the United States Army 


A Glimpse into the “Shop” 
of the Laboratories 


This photograph, shows the retigerator is 
the 


Bleeding the Horse to Obtain 
the Serum 


‘After the horee has been inoculated with 
the ly increasing 


several diiferent times for the pre: 
nration of distinctly different’ antitoxite 


Inoculating a Horse 
+ with Toxin 


dip 
toxin ahd “antimen- 
Ingococcus serum, 


You Can’t Hide Anything These Days. 


\V/ 


‘This is not a spook photograph of the ghosts 
of carnations. Nor do the three 
Fepresent specimens made from extremely 
thin tissue paper. It is an X-ray photo- 
graph of fresh flowers. Note how clear 
is the tracing of the veins in the petals 


Yuotor by Dr. Albert Praskisn hier 


If you suspect your socks take an 
X-ray picture of them. The tin 
used to weight them will show up as 
it did in this picture. These socks 
are literally tin plated. The fiber 
is covered with a deposit of tin 


How the eye of the X-ray can sec everything a lady carries in her handbag. _In this bag are 
a watch, a change purse with a group of coins, a bottle opener, two lavaliers and a key 
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The 


X-Ray Reveals Even the Tin in Your Socks 


+ A group of mollusks being X- 
rayed to find out whether or not 
they contain pearls. The shell- 
fish are resting on the photo- 
graphic plate directly under the 
Jens of the X-ray apparatus 


An X-ray photograph of a mollusk showing a pearl 
under the shell. The pearl looks black in the picture 
not because it is black, but because it is opaque 
‘The other portion of the’ photograph which 
shows up black is simply the shadowed section 


Ina raph of the shod foot the X-ray shows the bones of the foot, the metal 
peg te the nails in the heel and the wires and nails around the sole 


su 


French Women at Work on an Observation 


Even airship factories and sheds employ women. Here are some slung in “cradles,” en- 
gaged in fastening bolt-ropes on the fabric of an observation-balloon. As soon as such a 


siz 


Balloon Near the Western Battle Front 


IV Ne 


/ [vil 


a 


Ai 


balloon appears it becomes a shining mark. Tt rarely stays up long undamaged, _ Hence 
are often called upon to make repairs within sound of the big guns 
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Four-Footed Gallery Gods 
That Love A Curtain Call 


Enter the 
heroine in 
laces and 
soft satins 


Incenter picture: Getting 
in trim for a boxing match. 
He punches the bag with 
both his paws and his nose 
and even with the back 
of his head jonally 


This little dog has lots of Many a human acro- 
confidence in his master. bat would envy the 
This trick requires avery small dog shown above 
good sense of balance his ability to per- 

k - form on the trapeze 


i 


Mr. and Mrs. Canine take the baby for an ‘A boxing match between two vaudeville 


airing. Notice the proud expression on the stars. They are evenly matched as to weight 
faces of both papa and mama as they pose and skill and handicapped as to clothes 
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Making Patches for Pershing’s Boys 


—— 


ate 

+) 
Khaki uniforms will wear out but that does Broken shoes are not discarded. They are 
not bother the Allies or their army tailors soaked, scrubbed, and mended like new 


repaired and ready to be re- 
turned they are carefully exam 
ined by special inspectors to 
see that everything is shipshape 


Bicycles and ma- 
chine gunsare never 
scrapped while any 
part of them re- 

The army 
make them 
over into new ones 


Comfort for Our Soldier 
of Many Ingenious Minds. 
Kits Containing Almost 


White buttons Buttons and Brushes, Soap, 
Black thread 
‘White thread 


lack, buttons 


pa 


No one can take mother’s place 
sewing on buttons, but with 
little sewing kit on hand, it 
is as easy to sew on a button as to 
depend on a thong of dried grass. 
Pins are also provided in the kit 


Our soldier boys are sensitive 
about their personal appearance 
and pride themselves on their 
neatness after the rough work is 
done. Promotion, too, is often in- 
fluenced by such things, it is said 


ry 


‘The business of sewing up a tear is al- 
most as strenuous as the military drill 
for which this soldier is grooming himself , however rough his work may be 
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Boys Has Been the Objective 
There Are Now Compact 
Every Necessity, Including 
Powder and Stationery 


The fountain pen takes its place with the 
‘sword in our boys’ equipment. Anything 
will serve for a desk—even a tin pan 


er at home 
‘or in camp, 
provided you 
have a good 
safety razor 


This case holds stationery, 
a steel mirror, extra buttons, 
and adhesive plaster and 
every convenience for the daily 
care of the teeth and nails 


Jong marches are hard on the feet 
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Sometimes what is meant to be a smart 
swing at the head of an opponent results in 
‘a badly broken forearm for the swinger 


You can get into lots of trouble with that 
ambitious left arm. A left hook at the head 
like this may casily mean a broken thumb 


Do you want to land that hook? Take a 
good look at this photograph, memorize the 
position of Van Court's hand and go to it 


Watch your blow, boys, when you land a left 


swing at the body. The other fellow's 
‘elbow may drop suddenly and break your hand 


If you’re in the army you'll 
De Witt Van Court, boxing with 
how to do it without hurting 
taken for the Popular Science 
former boxing instructor of 
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A way to swing at your opponents’ head 


with your right and regret it afterwards 
while “you are nursing a broken forearm 


box. The famous instructor, 
young Vance Veith, shows you 
yourself. These pictures were 
Monthly by Carroll Van Court, 
the Pasadena Athletic Club 


And here is just the sort of good right hand 
punch that might have put him out for 
the count and never would have hurt you 


When you want to lead a straight left, look at 
this picture before going into action. This 
illustrates just what you should not do 


And then examine closely this photograph 
on the left, for this shows the correct 
position for all straight lefts at the head 


How New York City Secures 


In the congested districts of New York 
City many families live in such crowded 
quarters that the children never get 
enough fresh air. The Children’s Aid 


Italian children at 
‘an open air school 
fon the roof of a tall 
building, They are 
all children who are 
underweight. A 
term in this school 


soon changes them 
into lively, whole. 
some youngsters 


Red Cheeks for Its Anemic Children 


Society has established an open air school and a day nursery where weak, 
underweight children are taught in the open air. They gain rapidly in 
general health and strength on the sunny roofs, are not taken away from 
their families and keep up with their grades in the public schools 


Crippled children 
have a school away 
up above the house- 
tops on a sunny 
roof. They are 


Kaught crafts such 
ewelry making 
idery. 

classes 

a nap 

in the fresh air 


Children of the Italian school gaining health and strength by a long rest right out in the 
air and sunshine. First they have classes, then a good midday meal and the outdoor nap 
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Steps in the Making of Rifles and Bullets 


parts into the shoulder butt by hand 


The butt-stocks are roughly formed in the 


Photon © Prem Ilan Sere 


Abows:, Stade butts being fnlited snd 


tut Be vary” high ane of lasting ‘quality 


Now for the wonderful work on the magazine, 
Cavities and slots are cut out of solid metal by: 


the 
which prevents thé tool from over heating 


for the Use of Uncle Sam’s Boys “Over There” 


Barrels being finished on 


the outside 
exactly concentric to the bore 


The cavities in the breech end 
of the barrel vary in size, 
The barrel is held in a fixture 
while Pete (below) uses the 
different drills on it. The 
piping delivers lubricating oil 


Adjusting the telescope 
sights on rifles. The rifle 
is first sighted ona target, 
then the telescope is at- 
tached to the barrel and 
trained on the same target 


Breat_pride in his work’ for it 
calls for almost as much skill as 
does the assembling of a watch 
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Keeping the Trains from Being 
Blown Off the Tracks 


‘HERE is a stretch of railway 

along the west coast of Ireland 
where it was formerly not an un- 
common occurrence for the trains 
to be blown from the rails by the 
winds from the ocean. These disas- 
ters are now prevented by the 
use of an ingenious form of anemom- 
eter which rings an alarm-bell when 

the velocity of the * 


In recreation hours, Fritz, the 
dummy, has bouts with the 
goat, the mascot of the camp 


‘The instructor in bayonet 
practice manipulates 
the dummy's bayonet 


How a Fighting Dummy Teaches Men 
to Use the Bayonet 


THs war is not being fought entirely at 
long distance. Hand to hand en- 
counters in which the bayonet is used are 
something every soldier must be taught 
to expect. Hence, straw dummies have 

n used for bayonet practice ever since 
the war began. But the best dummy thus 
far produced is one made by Company 
Sergeant-Major McKenna, of the British 
Army Gymnastic Staff. 

His realistic dummy is mounted on 
wheels and is made to 
retaliate to bayonet 
charges by wielding a 
stick which it grasps in 
its hands. The instruc- 
tor in bayonet practice 
manipulates the dum- 
my's bayonet from be- 
hind the figure. 

When the boysthem- 
selves get tired of ex- 
changing bayonet 
blows with Fritz, as 
the dummy is called, 
they let their mascot 
have a bout with, him. 
‘This mascot happens 
to be a goat of a bel- 
ligerent nature. He 
takes delight in buck- 
ing the dummy. 


wind reaches 65 
miles an hour, Each 
station on the line 
keeps on hand a 
stock of movable 
ballast, a ton of 
which’ is placed 
aboard every car ar- 
riving at the station 
after the bell 
sounds, 


The Largest Ball of Twine that 
Has Ever Been Wound 


\EVENTEEN years ago, H, L. Springer, 
of Richmond, California, decided to 
make a large ball of twine. He is now the 
proud of what he thinks is the 
largest ball of cotton twine in the world. 
Other large balls of twine have been wound 
by persons who had a great deal of patience, 
but they generally have been made of all 
sorts and kinds of string, Mr. Springer's 
ball is made of cotton twine only, Almost 
every yard of twine in it came 
from laundry bundles delivered 
at his laundry. 

The ball has grown 
to such proportions 
that it is difficult to 
handle it. It weighs 
80 pounds and meas- 
ures about two and 
one-half feet in diam- 
eter. The string in it 
would stretch a dis- 
ance of forty miles. 

Needless to say, Mr. 
Springer is not worry- 
ing over whether or 
not the war will cause 
a shortage of twine. 
His ball will supply 
him for many weeks, if 
he should be forced to 
use it in his business. 


A New Way of Oiling 
Machinery by Electricity 


[SSTEAD of going over 
machinery with an oil can 
in hand it is now possible to 
oil it automatically. George 
M. Rogers, of Chicago, has 
invented an oiling apparatus 
which is operated by elec- 
tricity and which can be put 
to work at -any time by set- 
ting the mechanism just as 
one would set an alarm clock. 

The oiler has a cup with an 
oil-feed opening in the bot- 
tom. An oil-feed pipe is con- 
nected with the cup and a 
plunger rod is so arranged 
that it gives vertical move- 
ment in. the cup. A valve fitted at the 
lower end of the plunger fits the opening 
when the plunger rod is lowered. A 
guide pin extends downward from the 
valve and a gasket adapted to bear on the 
bottom of the cup when the plunger is 
lowered is arranged under the valve. The 
valve and plunger are operated by elec- 
may. supply 

Tf it is de- | (meg 
sired, an elec- 
tric light may 
be included in 
the circuit 
which operates 
the oiler so the 
attendant may 
beable to wat 
the operation. 


Oil discharge 
pipes 
Oil to motor 
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for feeding oil automat- 
ically to machinery 
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Ac derailing device makes it possible for a single oper- 
ator to remove the grinder 


from the path of traffic 


A One-Man Rail Grinder Which Does 
Not Interfere With Traffic 


ERE is a one-man rail grinder recently 
put out for machining off the surplus 
metal from a solidly welded joint on a 
street railway line or for grinding low and 
pounded joints, corrugations, curves, etc. 
pany The practice of substitut- 
5 7 ing the solidly welded joint 
for the mechanical or bolt- 
ed joint on electric railway 
systems is now becoming 
very common. It decreases 
the electrical resistance at 
the joints, saves power and 
prevents ‘the leakage of 
current to nearby water 
and gas mains. Besides it 
eliminates the vibrations 
due to inequalities in the 
heights of adjacent rails. 
Whether these joints are 
welded by the thermit, 
oxyacetylene, or electric 
process a shoulder of sur- 
plus metal is left which 
must be machined away. But more i 
portant than this is the use of the ri 
grinder in removing the corrugations or 
ridges which the incessant wear and pound 
of swiftly moving cars are constantly pro- 
ducing in the rails. Just why these corru- 
tions appear no one has been able satis- 
Ectorily. to explain, but in order to elimi- 
nate the destructive vibrations which they 
transmit to the rolling stock as well as to 
prolong the life of the rail, their removal 
is absolutely essential. 


‘that the cannot 
be jolted out of place 


A New Way of Cushioning the Front 
Spring Action of an Automobile 


‘ALTER F. A. SCOTT of Doylestown, 
Pennsylvania, is a blacksmith who 
has seen many a broken down automobile in 
his time. Often a driver would bring his 
car to him and point 
sadly to the broken 
leaves of a spring 
which he had at- 
tempted to repaii 
temporarily with a 
block of wood. 

Scott knew that 
after a spring is 
welded, it is not to 
be depended upon. 
He would offer to 
make a satisfactory 
job but invariably he 
would be met with 
the reply: “I only 
want to get home 
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and then I will send for a new spring. It 
will cost me two or three dollars to be towed. 
home. Go ahead and weld it for me.” 
‘And so Scott would sadly weld the spring 
and charge one dollar and the driver 
would go away satisfied. 

For all that, he did not dismiss the sub- 
ject from his mind, Finally he hit upon the 
idea which we illustrate. 

Inserted between the front axle of an 
automobile and the frame of the car, the 
two coil springs are each carried between 
two narrow plates. The upper plate of the 
top spring bears against the under side of 
the frame and the lower one against the top 
plate of the lower spring while the bottom 
plate of the latter bears against the top of 
the main car spring. Each set of plates has 
two vertical pins which extend through con- 
centric holes in the two center plates as 
shown, so that the springs cannot jump out 
of place as they take up the bound and re- 
bound of the car spring. 

If you have Scott's de- 
vice in your toolbox and a 
spring should break, you 
can make your own. re- 
pair on the spot. You 
will not require the ser- 
vices of a blacksmith or 
someone to tow you home. 
You continue your trip 
just as if nothing had 
happened. 


How Did One Egg Get Inside 
of the Other? 


‘WO eggs in one alongside, are not 
uncommon and are known as double 
olked. But the eggs found by Mrs. Grace 
Lee Smidt of Sound Beach, Connecticut, 
are out of the ordi- 
nary because the in- 
terior egg has a shell. 
Diminutive eggs 
are frequently laid 
by hens, especially in 
the “last of the lit- 
ter,” as the farmer 
would express it, and 
it is evident that in 
this double-egg pro- 
duction, the process 
of forming a larger 
egg continued as if 
the shell had not 
been deposited on 
the smaller. 


Steel Castings for Modern Dreadnoughts 


How are they made—these 
giant one-piece sections weigh- 
ing enough to sink a ship? 


The stern post here shown was made 
for the new superdreadnought “Missis- 
sippi,” and its weight is 44,540 pounds 


The in which the man is 
standing forms a portion of the rudder 
of the superdreadnought “California” 


the construction of the modern battle- 

ship is realized by very few. Besides 
the tons of steel plates which form the hull 
or hold of the ship itself there are some very 
large steel castings. The two illustrations 
here shown are excellent examples. 

In the two castings illustrated there are 
over 90,000 pounds of steel and both of 
them enter into the stern or rear part of the 
ship. It would seem almost as though 
these would cause the vessel to stand on its 
end or sink it. 

One of these is the stern frame or stern 
post, and the other is the rudder frame. 
‘The rudder frame is attached to the stern 
frame, which of itself constitutes the back- 
bone of the vessel's stern. The stern post 
here shown was made for the new super- 


r I NHE extent to which steel enters into 


dreadnought “Mississippi,” and its weight 
is 44,540 pounds. The other casting, the 
rudder, was made for the new superdread- 
nought “California,” and its weight is 
50,500 pounds. 

‘The part of the casting in which the man 
is standing forms a portion of the rudder 
proper while the large lugs above fit on to 
the corresponding lugs shown on the stern 
post in the car, 

How were these castings made? A large 
sand mold of several sections had to be 
made for each one, and each part was déied 
out completely before the molten steel was 
poured in. The actual amount of metal 
poured in each case was over sixty-seven 
thousand pounds for the rudder frame, and 
over fifty-nine thousand pounds for the 
construction of the stern frame. 
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' Storing Needles and Thread in the A Three-Purpose Electric Drill for 


Handles of Scissors Automobile Repairs, 
‘O man likes to be bothered with the 'Y adding two small attachments, the 
usual sewing outfit. But there come electric drill illustrated below may 


times when 
every man 
away from 
home feels the 
need of needle 
and thread. If 
he happens to 
have in his 
pocket a_ pair 
of the scissors 
shown in the 
accompanying 
illustrations he 


be transformed 
ina few seconds 
to a valve- 
grinding tool or 
an emery wheel 
for sharpening 
bit tools and 
the like. 

‘The drill has 
another distinct 
feature. The 
main spindle 
carrying the 


is fortunate. chuck may be 
For although In each of the rods of the handle is a com- thrown over 
the scissors are partment for holding needles and thread at right angles 
small enough to its regular 


to be carried in the vest pocket, they con- position, the squared portion of the spindle 
tain storage places for needles and thread engaging the jaws on the bottom of the 
ready for use. drill housing and thereby 

The handles are iding handle #1 preventing the drill from 
hollow, and within turning, and allowing the 
them ‘the sewing chuck to be tightened by 
implements are one switen tr fiectric cable hand as desired. ‘This saves 
kept. In one of sith much time when different- 
the rods a tiny ar sized drills must be used 
bobbin is stored, ‘On reservoir 7 alternately, particularly the 
‘on which is wound time usually lost in looking 
sufficient white for the chuck wrench or 
and black thread 
to serve in several 
emergencies. In 
the other handle is 
a compartment 
for needles—self- 
threading needles, 
so that it is no 
task to thread 
them on a fast- 
ydha nrg The ~~. 
a poor light. © A small electric dril 
hollow handlerods hich serves three 
are closed by a distinct purposes 
small cap operated 
bya spring trigger. 

A screw holds the two blades of the 
scissors together and permits of their 
being taken apart so that either blade 
may be used separately, as for ripping 
seams. 

The scissors should be kept in a 
leather case so that the points may 
not injure the lining of the vest With one attachment the arill may be trans- 
pocket where they are carried. formed in a few seconds to a valve-grinding tool 


key. 
The drill may be driven 
olding nanaie #12 by current from the ordi- 
nary lighting circuit and 
controlled, started and 
reversed, by means of 
one switch, The drill- 
ing speed is regulated 
by the pressure exerted 
by the operator on the 
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Making Comfortable 
Quarters for the Pet 
Snake 


NE of the special trea- 
sures of the average 
country boy is likely to be a 
pet snake, and one of his 
special problems is how to 
house it safely, According. 
to L. S, Crandall (Pets, 
Henry Holt & Co., New 
York) ‘no fixed dimensions 
need be set. Snakes are not 
particularly active creatures, 
and the cage need be only 
large enough to give its occu- 
panes room to move about 
reely. For the smaller 
species large glass aquaria, 
fitted with wire tops, make 
excellent homes and have 
the added advantage of 
plenty of light. If the cage 
is to be of wood, the front 
should be of glass rather 
than of wire, as snakes are 
likely to rub against the 
latter and injure their 
mouths. 
“It is always wise to make 
the door of such a box in the 
top, which makes it possible 


to care for the captives with 
a minimum of disturbance, 
‘This door, or the entire top, 
may be of wire netting to allow ventilation. 
The furnishing of the cage may be varied 
according to the needs of the inmates. In 
some cases it is better left entirely plain. 
In others the bottom may be covered with 
sand, loam, dry leaves, moss or rounded 
pebbles. Many snakes will take advantage 
of a shelf placed midway between floor and 
top, and others will drape themselves 
among branches set upright in the cage. 

“Water should be provided for all species, 
and water snakes should have a good- 
sized bath, in which they will often be found 
immersed. Cages should be cleaned fre- 
quently and all excreta removed with care. 
Snakes are fond of sunshine and. cages 
should be placed so as to admit it, but care 
must be taken to avoid overheating. It is 
important that the cage be absolutely dry, 
for snakes of most species will not thrive in 
damp quarters or even in a moist atmos- 
phere.” Black snakes and garter snakes 
are interesting and harmless. 


Salvaging sunken ships with collapsible floats. As the floats 
swell they displace the water and cause the vessel to rise 


Raising Sunken Ships with 
Collapsible Air Bags 


NOVEL method of salvaging sunken 
ships has been devised by. Dr. Sylvio 
Pellico Portella, of Rio de Janeiro. 

The invention consists of a_ specially 
built tender which carries collapsible floats 
made of waterproof material. The floats 
occupy very little space until they are put 
into use and inflated. They are constructed 
in such a manner that they will assume a 
number of different shapes when they are 
inflated. 

Taken down to the wreck by divers they 
are attached to the vessel both inside and 
outside and are connected with the tender 
by lines of hose. When in place they are 
inflated by air pressure from the tender. 
As they swell they displace the water from 
within as well as from without, and their 
buoyancy causes the wreck to float upward 
to the surface. 


Solving Kitchen Problems Electrically 


One little electric motor which may be 
set up anywhere does all the tedious jobs 


HE slogan “Do it electrically!” has simple, takes up little table space and 
long since been echoed by the queens consists of an-electric motor mounted on a 
of the kitchen in the private homes base plate together with two vertical rods 

of the cities as well as carrying an arm which 
in the more modern may be slid up and 
farmhouses. But of down to adjust it to 
all the electrical inven- the kitchen tool being 
tions to make the work used. This arm carries 
of the kitchen light, the driving shaft oper- 
perhaps none is useful ated by the electric 
in so many different motor through a uni- 
ways as the one shown versal joint and is pro- 
in the accompanying vided with both hori- 
illustrations. zontal and vertical end 

It is primarily a shafts for driving uten- 
small electric motor sils which are turned 


and may be used to ‘The motor with its adjustable crank- respectively by: hori- 
operate any of the arm takes up little table space zontal or vertical 
hand-power kitchen shafts. This permits 
utensils such as the coffee — ORIVING ARM practically any utensil turned by a 


grinder, ice cream freezer, 
egg beater, cake mixer, bread 
mixer, cream whipper, and 
food chopper. The device is 


hand-crank or wheel to be success- 
fully operated by the device. The 
motor is of one-sixteenth horse- 
power and may be driven off the 


CRANK 


Movant, 
FORWARD 


BACKWARD 


HOLDING HOOKS 
‘The bread will be uni- 
formly good when mixed 
by the motor attachment 
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‘Square driving shat 


Driving arm sides 
Op or dow on 
(28jesting bars 
Set serew to hold 

arin fed — 
position 


Mighcaped hat for 
din i 
ginding or bling 


Gears inail 


The motor is carried ona pmiViNG ARM 
base plate. The crank 
arm slides up or down on 


the two vertical rods 
ordinary lighting — cnanx 
circuit. 


The base is provided 
with clamps for hold- 
ing utensils usually 
furnished with table- PRIVING ARM 
clampssothatpracti- 
cally any utensil, no matter how 
awkward its construction may be, 
may be operated by the device. 
The old saying “a child can 
do it” is especially applicable 
here. 


The Automobile Driver Must Know 
What to Do in Case of Accident 


N case of accident, a chauffeur or auto- 


mobile driver should stop and 
note the following facts 

‘The speed at which he is traveling. 

The exact width of the road and 
the condition of its surface. 

What signs he gave of his ap- 
proach; for instance, horn, bell, 
voice, etc. 

If after dark, whether his lamps 
are burning in accordance with 
regulations. 

The number and description of 
the other vehicle. 

Whether the other was on the 
proper side of the road or not, and 
what light or lights were showing. 

Measurements of wheel tracks 
from sides of road, both of his car 
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and of the vehicle with which he collided. 
Side of road on which he was traveling 
before the accident happened and the 
direction he was going. 
The names and addresses of bystanders 
who witnessed the accident should 
Sviagernk be taken. 
Particulars of the manner in which 
the person with whom he collided 
was driving should also be as- 
certained. 


How the “Ship of the Desert” 
Is Anchored When the 
Carayan Rests 


ECAUSE of its peculiar 

swaying motion in walking, 
the camel has been called the 
ip of the desert.” This 
title may also have some 
reference to the extreme 
stupidity and passivity of 
the animal, which submi 
to great loads, which it 
often carry for days ata time 
without stopping for 
food or drink, with no 
more urging than a ship 
would require from the 
hands of its pilot. 

The manner in which 
the drivers hobble the 
camels when they stop 
for a rest is interesting. 
They do not depend 
upon stakes driven in 
the deep, yielding sand, but simply double 
back and tie one of the forelegs of the 
animal, so that it can lie down or rise uy 
but cannot move from the spot. 


Thumb screw 
{0 fixin position 


HUCK. 


sHeELe 


“Acaravan at rest. The camel’s foreleg is tied back so that 
it can lie down or rise up but cannot move from the spot 
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It Bathes, Massages, and Dries Us. 
Would That It Dressed Us, Too 


Popular Science Monthly 


to the level of the liquid in the jar. At the 
same time the liquid enters the opening in 
the outer tubes and 


RECENTLY in- 

vented bathing 
machine not only 
washes the body, but 
also gives a massage 
and dries the skin with- 
out the use of a towel 
in jess time than is re- 
quired by the usual 
process. The machine 
takes up so little space 
and requires so little 
water that it may be 
used in a sleeping car 
or in other places where 
space or water is lim- 
ited: For army use it 
meets every require- 
ment of sanitation and 
speed when mounted 
on a truck so as to be 
moved about as needed. 

The body is thor- 

oughly cleansed by a 
series of brushes driven 
at will at either high 
or low speed, Each 
brush is eight inches 
diameter with three-inch bristles. The 
brushes are hinged at the top on ball joints 
so as to open out wide for a fat man or close 
in for a thin one. The foot or arm can 
be easily thrust between any two of the 
brushes and thoroughly washed. An ad- 
justable pedestal at the bottom is easily 
moved up or down to accommodate a 
tall or short person. Above are the 
claims which, if true, are certainly re- 
markable. 
|! All the moving parts are electrically 
operated. The insulation and connec- 
tions are so designed that the bather 
takes no chance of getting a shock. 


A New Siphon That Starts Itself 
Without Suction or Pumping 


N automatic siphon has been perfected 
recently which seems to have a fine 
disregard for the law of physics that a 
liquid can rise no higher than its source. 
The device is exceedingly simple. It is 
constructed along the usual lines except 
that the end which is placed in the liquid 
has three tubes instead of one. The liquid 
enters through the center tube and rises 


‘The bathing machine requires s0 
little space and water that it can 
be act up even in a sleeping car 


traps the air above it. 
This subjects it to 
hydrostatic pressure, 
which increases with 
the depth, The air in 
the bulb is forced up- 
ward by the pressure of 
the liquid until it rises 
over the pointwhere the 
bulbs join themain tube. 

The air raises the 
liquid standing in the 
main tube to the bend 
in the siphon and it 
immediately starts to 
flow downward. 

As soon as the steady 
flow begins, the pres- 
sure is diminished and 
more water is drawn 
through the _ injector 
into the main tube. 
As the water rises high- 
er in the bulb the air 
which is | sandwiched 
between little columns 
of water in'the delivery 
tube is expelled. It is 
only a matter of seconds for all the air to 
be expelled and the apparatus then performs 
its work like any other siphon. 


Universal 
joints 


‘Air bubble rises 
with water 
Water forced up 
Trapped air 
Water under 
hydrostatic pressure 
in outer “Water in central apped 
Si GlgGe” aioe 
airal 
issubjcted to in flask rd ere ih 
hydrostatic pressure delivery tube 


Diagram showing the siphon which requires 
no pumping or suction to start the flow 


Abolishing the Garbage Can 


A gas-burning crematory is the latest . 
sanitary device for disposing of refuse 


lecting garbage fresh and hurrying 

it away in sanitary vehicles will 
never be found, Only by burning it on 
the spot will all danger and trouble from 
flies, odors and germs be averted. 

‘A’ device which does this simply, thor- 
oughly and économically, has recently been 
invented by,a New York man. It is in the 
form of a garbage crematory, which can be 
conveniently installed in either new or old 
buildings, residences, apartments, hospitals 
or hotels, at the place where the waste 
originates. It destroys by incineration all 
House, kitchen or sick-room waste, wet or 
dry, animal or vegetable, before it has a 
chance to become a menace to health. 

The machine generates about 1,200 de- 
grees of heat, but is so constructed that the 
radiation is reduced to a minimum. It is 
lined with asbestos.with an air space be- 
tween the outer and inner walls, to provide 
for constant circulation. 

‘The cost of operation is very slight, five 
cents worth of gas being sufficient to destroy 
‘a biishel of garbage, which requires from 
three-quarters of an hour to one hour to 
burn; depending upon its nature. The 
residue is only a very small quantity of 
sterile ash, which may be dumped back in 
the hopper on top of the following day's 
accumulations, and burned over and over 


Pest es a perfect method of col- 


The refuse is 
scraped directly 
into the inciner- 
ator. There is a 
constant draft 
which carries all 
odors up the flue 


The residue is 
only avery small 
quantity of ster- 
ile ash. 
light the inciner- 
ator just exactly 
as you would 
your gas oven 


You 


until you are ready to dump the ashes. 

In large apartment houses the incinera- 
tor means a considerable saving in janitor 
service, to say nothing of the annoyance 
of having garbage cans to handle. 

The heat in a kitchen from such a ma- 
chine is not any greater than that from the 
range, but the proper time to operate the 
incinerator is after all other work in the 
kitchen is finished, so that in the summer 
there need be no annoyance from its heat. 

If the incinerator is installed in thekitchen 
or nearby where it can be connected with the 
flue from the kitchen range, all garbage cans 
and similar receptacles for refuse may be 
eliminated. The te can be dumped im- 
mediately into the machine and allowed to 
collect there until there is opportunity to 
burnit. Ifone d: accumulation does not 
fill the machine, it may be left standing 
until three or four d: waste has collected. 
No odor escapes from the machine, even 
after the garbage has been left in it for 
several days, because a constant draft en- 
tering from beneath carries any odors up 
the flue. The operation of the incinerator 
is so simple, however, that it will be found 
just as easy to burn up the garbage of one 
day as it will to wait several days for an 
accumulation of waste. You simply apply 
the match to the lighter, exactly as if you 
were lighting your gas oven. 
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Joseph’s Coat of Many Colors Was 
Not More Gorgeous Than This 


‘HOSE who are in a positic 

to know, tell us that three 
do.lars is a fair average price for 
an elk tooth, such as are sold 
to jewelers and to members o/ 
the Order of Elks. Much 


reverse gear into mesh. The pivoting ac- 
tion of the casing is effected by means of a 
bell-crank lever on the casing and a wire 
= or rod leading from the bell-crank 
» to the gear-shifting lever or pedal. 
The sounding bell is mounted on 
one end of the casing. It is rung 
by means of a pivoted hammer os- 
y means of a small star 


higher prices are paid for 
very good specimens. A curio 
dealer in Steubenville, Ohio, 
has a coat covered with 3300 


of these teeth, 
values at $10,000, and does 
not wish to sell it at that 
or any other price. The 
coat proper was made by 
an Indian in Manitoba, 
Canada, and is_ sine 
sewed. ' It weighs twenty- 
eight pounds. There are 
two rows of antelope teeth, 
one hundred and fifty-nine 
in all, down the front. The 
owner of the ‘coat is a 
prominent member of the 
Order of Elks and wears 
the coat at all conventions. 
With the coat the owner 
‘wears an ornate necklace 
made of the largest of the 
elk teeth in his collection. 


which he 


‘The coat, covered with elk teeth, 
weighs twenty-eight pounds. 
‘There are two rows of antelopes’ 


teeth down the front edges 


Bell Gives Warning 


When Automobile — *!! 


h h 

Backs Up Bigs as 
THE, simple. clock- the ree 
like device shown verse gear 


in the accompanying il- 
lustrations, the inven- 
tion of Ernest P. 
Hoover, of Wilton Junc- 
tion, Iowa, is designed 
to ring a warning bell 
automatically as soon as 
the reverse gear of an automobile is 
thrown into mesh, and thereby prevent 
collisions with following cars. The de- 
vice consists of a cylindrical casing 
pivoted on a bracket attached to the 
rear axle and carrying a shaft with a 
disk which may be thrown into contact 
with one of the rear wheel 
brake drums when the 
entire casing is swung 
about its pivot by the 
act of throwing the car's 


‘The arrow points to the 
bell which gives warn- 
ing to those in the rear 
thatthe car will backup 


cog-wheel mounted on_ the 
same shaft as the disk which is 
made to contact with the 
rear brake drum as the 
reverse gear is thrown 
into mesh. A_ ratchet 
wheel on the other end 
of the disk shaft is made 
to rotate by a small dog 
on the disk which is loosely 
mounted on the shaft. 
This loose mounting of 
the disk and the direction 
or shape of the ratchet 
teeth permits the bell to 
remain inoperative should 
the disk in any way be 
thrown into contact with 
the brake drum while the 
reverse gear is not in 
mesh, 

| The beli begins to ring 
as soon as the automobile 
begins to back up, and the 
warning is sounded contin- 
uously until the car comes 
to a standstill, thus avoid- 
ing all rear-end collision. 
It would be almost an im- 
possibility for anyone but a 
deaf person to disregard it, 


Breaking the Chain That Binds Us to Earth 


‘We might escape if we could be shot into 
space at a speed of seven miles a second 


By Charles Nevers Holmes 


‘AN is chained to his Earth, his 
planet-home. His chain is invisible, 
but the ball is always to be seen— 

the Earth itself. The chain itself is ay 
parently without weight, while the chain’ 
ball weighs about 7,000,000,000,000,000,- 
000,000 tons! 

This ball or Earth acts like a huge 
magnet, drawing us towards it, and the 
force of this terrestrial attraction is popu- 
larly expressed in what we call our “weight.” 
Everyone of us is, therefore, chained to the 
Earth by his “weight.” ' Although the 
invisible chain permits us to roam almost 
anywhere upon the surface of our planet- 
home, it ties us to this terrestrial home, and 
we can no more leave our Earth than we 
can fly through its atmosphere without 
artificial wings. 

It is true that man, assisted by the lifting 
power of certain gases or machinery, may 
rise in a balloon or airplane thousands of 
feet above his Earth's surface, and reach a 
level where he can not breathe with com- 
fort. His terrestrial chain can be stretched 
somewhat, so to speak, but there is a limit 
to this stretching. The chain is still there, 
although he may not feel it, and for a short 
while may forget its existence. Despite 
twentieth century science and invention, 
man has not yet broken his terrestrial 
fetters. He may escape several miles above 
the floor of his planet-home, but sooner or 
later he has to return to that floor, some- 
times more speedily than is safe for him. 

Yet man might escape wholly from his 
world, forever, and 
the time may come 
when he can leave 
the earth just when 
hé pleases. All that 


2000 Feet per. second 
partly breats chain 


Feet 
reais chainh 


is necessary is velocity—velocity greater 
than that of modern war-projectiles, swift 
as they seem to be. Such war-projectiles 
possess a muzzle-velocity of from two to 
three thousand feet per second, and after a 
comparatively short flight the invisible 
chain pulls them down to the ground. But 

ere these projectiles to travel at a far 
higher speed, say about 26,000 feet per 
second, they would never fall to the earth's 
surface, unless interfered with, but would 
travel forever around and around our 
world. That is, the terrestrial attraction 
would be just balanced by the velocity of 
the projectiles. 

If this speed were further increased, if 
a projectile were given a velocity of 37,000 
feet, or approximately seven miles a second, 
it would then leave the earth and never 
in all probability be seen again. And if a 
man were enclosed in this projectile he 
avould, of course, escape from his plan 
home. So that any one of us may depart 
our world if only an air-ship is invented 
that can be shot from the terres surface 
with an initial velocity of 37,000 feet per 
second. Any one embarking on such an air- 
ship. would ‘very quickly break the chain 
attaching him to this earth. But although 
he would be able to leave this world, in 
all probability he would not be able to 
return. And a permanent exile from this 
planet, roving around in space, might re- 
ceive a very cold reception at the surface 
of the Moon or a very hot one at the surface 
of the Sun. However firmly the wander- 
lust might be fixed upon him, he would 
doubtless find himself longing to get back 
home and devising means to get back again 
into the old environment and under the 
old conditions. 


All that is necessary to enable man to escape from his planet home is velocity—velocity 
greater than that of war projectiles and great enough to balance the terrestrial attraction 
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‘The portion of the grafted branch below the 
lowest graft union is still living and laying on 
wood rings annually. The graft has outdis- 
tanced the mother tree and most of the 
other trees of the locality in its growth 


~ Pennsy! 


The Cut Branch Did Not Die. It 
Grafted Itself and Lives 


I the accompanying illustration is 
shown an unusual graft of two 
branches of a white pine tree, now com- 
pletely severed from each other at the 
original point of union, but both still 
in a thriving condition because of a num- 
ber of graft-unions along the twin trunks, 
The tree stands near Mont Alto, 
nia, where a large charcoal 
iron furnace was formerly operated. In 
1882 a laborer at the furnace was in- 
jured, and in accordance with the then 
prevalent belief, a companion laborer 
immediately set out to procure a supply 
of fresh white pine tree pitch with which 
to treat the wound. He selected the 
tree under discussion and cut therefrom 
a number of large chips at a point about 
three feet from the ground where the 
tree divided into two branches. The 
branch on the cut side of the tree was 
not completely severed at the time of the 
cutting, but in a few years the uncut 
portion rotted out and thus severed the 
one fork entirely from its original con- 
nection. To the astonishment of all 
who watched the development of this 
unusual tree, th evered branch con- 
tinued to live. Everyone, however, pre- 
dicted that this apparent condition of 
thrift could continue only for a short 
time. On the contrary, the top of the 
severed (dependent) branch, thirty-five 
years after the original cutting, is now 
growing more rapidly in height than the 
rooted branch. The following figures 
show the annual height growth of both 
branches during the past decade: 


Height Growth in Inches 
Year Severed Branch — Rooted Branch 
1916 10 3 
1915 14 10 
1914 10 9 
1913 4 n 
1912 7 
ton my 
1910 6 
1909 9 
1908 2 
1907 12 
Total 131 o 


The portion below the lows graft 
union, which begins eight feet above 
the free end and extends along it for 
five feet four inches, is still living and 
laying on a ring of wood each year down 
to the point where the man’s hand rests. 


Popular Science Monthly 


ty Buren 


1» Wasbington 


837 


Ready to start a reindeer race at Igloo, Alaska. Two hundred Eskimos, all of them engaged 
in the reindeer industry, fourteen wild deer and numerous collie dogs took part in the sport 


How the Eskimos of Alaska Held an 
Exciting Reindeer Fair 


'HE first reindeer fair held in / 

took place recently at Igloo. 
attended by about two hundred E: 
all engaged in the reindeer indu: 
ard Peninsula. The fair was a great 
for it gave the Eskimos a chance 
to exchange views on such problems as the 
best way to raise and drive reindeer and the 
best types of sleds and harness. 

A herd of eight hundred deer was ex- 
hibited. They were not confined in a 
corral, but were kept in place by the crowd 
of eager sightseers, ever 
alert to prevent an ex- 
cape. Intelligent, train- 
ed collie dogs hovered 
around the outskirts of 
the crowd to round up a 
deer that might break 
through, 

Interesting features of 
the fair were the lassoing 
contests and the races. 
Thirty minutes each day 
for three days were de- 
voted to lassoing. Only 
bulls without hofns were 
lassoed. The winner of 
the contest had eleven 
deer to his credit. The 
bulls are difficult to lasso 
because of their wariness. 

‘The driving race was 
held over a course a mile 
long. There were four- 
teen wild deer in it. 
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A “swallow stick” —a 400-year- 
old relic from the Virgin Islands 


The Old Indian Priests Had No Easy 
Time of It 


ndians are faith curists. But in 
America certain tribes, more 
highly developed than others, had ‘priests 
instead of medicine men in their religious 
emonies. These tribes were very partic- 
i They argued that 
in order to be a successful intermediary the 
must be thoroughly cleansed of all 
impuriti elf. 

To make perfectly sure that the priest 
was worthy, a “swallow stick,” such asthe 
one shown in the illustration, was thrust 
down his throat. This, 
of course, acted as an 
emetic, and satisfied the 
audience that the priest 
was purged of his iniq- 
uiities and could proceed 
with the ceremony. 

The “swallow stick” 
in the photograph is one 
of four specimens 
brought from the Virgin 
Islands to the United 
States by Captain Theo- 
dore De Booy, explorer 
for the Museum of the 
American Indian, of New 
York City. It'is esti- 
mated to be over four 
hundred years old, and 
is made of the rib of 
asea cow. Three inlays 
of mother-of-pearl form 
the teeth. The eyes are 
shells set into hollows. 


838 


A Biplane Which Crashed Through 
a Tile Roof, Injuring Only 
Its Wings 
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It was a lucky chance that the machine struck a comparatively fragile roof, in tearing through 


which it could expend its energy. The broad wings cut through 


NE of the pioneers of modern flight 
was Otto Lilienthal. He used to run 
down a hill with a glider (two outstretched 
wings connected by a handle-bar which he 
grasped), lift up his legs when he had 
gained sufficient momentum, and float 
down for several hundred feet. To main- 
tain his balance, he would throw his 
weight around.’ ‘Sometimes he was not 
ick enough and he would come crashing 
lown to the ground. He used to say that 
his crude, motorless monoplane was not 
dangerous because if he could only 
manage to slide down edgewise, the 
wing would act as a buffer. To be 
sure, the wing’s ribs would be 
broken; but then his own would be 
saved. He wrote of one instance in 
particular when he lost control be- 
cause he was too tired to throw his 
weight to the front. A tail-sl 
and a dive resulted. His life 
saved by an elastic-curved bar of 
willow wood which he had added in 
front of the wings. 

The American apprentice’ who 
flew the machine, the tail of which 
is seen in the photograph above, will 
probably endorse Lilienthal’s. ob- 
servations. At an altitude of five hundred 
feet the American lost control and plowed 
through the roof of a barrack building as if 


‘@ corresponding expanse of roofing 


his machine were a battering-ram. ‘That he 
esc without a scratch once more illus- 
trates the old mechanical truth that when 
two bodies collide the weaker collapses 
as a buffer for the stronger. The 
demonstrates the protection 
modern tractor biplane, 
vided, as it is, with a deep cock-pit in a 
very Substantial body and constructed so 
that the weight of the machinery is all in 
front of the aviator. 


A Toe Spring for Enlarged Joints 


and Bunions 


NE effective method .of dealing 

with crooked toes, enlarged 
joints and bunions is to bring the 
toes into the proper position with a 
toe spring. This removes the cause 
of the enlarged joints and bunions, 
which will naturally disappear as 
a result. The toe spring is worn 
at night, and if necessary may be 
worn also during the day with a 
special shoe; it is attached to the 
foot in such a manner as to cause 
no discomfort or inconvenience. 
In cases of severe soreness or inflammation, 
an ointment applied to the sore part pre- 
Vents irritation from the spring. 
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Reaching the Wounded Soldiers, A Folding Staircase for the Fire- 
Far Up in the Mountains oe Escape—It Makes Descent Easy 


HE recent invention of 4 
‘a Massachusetts mili- 
tiaman, Paul P. Alex, will Dy 


an animal, and consists of 
two frameworks mounted 
upon the sides of a special 
saddle. One framework is 
stationary. The other, how- 
ever, can be unclamped and 
be set upon the ground when 
a soldier needing attention is 
found. In opening out this 
framework, a toggle link is 
extended above the horse. 
With this link as a supporting 
member, the wounded soldier 
can be hoisted up on to his 
tretcher. Close up the frame- 
once more, clamp. it 
in place upon the saddle, 
and the wounded man can be 
transported in comparative 
comfort. 
On the journey over the 
trail to the dressing station, 


be appreciated by the fight- | 
ers in the mountain regions. 5 

It is an apparatus for carry- 7 

ing a wounded man com- Be: az 
fortably on the back of > = 


the soldier will be carried flat just as he steel bars become: 
would be were he in the ordinary ambu- means of which it is ea 


Te ordinary fire-escape has 
no attraction for the timid 
man or the fat woman, principally 
on account of the lower part, 
which is nothing more thananiron 
ladder. Such persons will be 
glad to hear about the folding 
staircase illustrated in minia- 
ture on the left. It opens and 
closes on much the same 
principle as an accordion. 
In place of the accordion's 
ridges, however, are the 
steps and backs of the 
staircase ‘which are hori- 
zontal and vertical re- 
spectively. 
The counterweight and 
tackle of the staircase make 
asy matter to bring 
it into position in case of a 
First a push, then a 
few pounds ‘pull on 
the counterweight 
ropes, and the stair- 
case drops from the 
balcony. under_its 
own weight. What 
was formerly a hud- 
dled mass of flat 
a real i 
y to escape. When 


lance. Even the most severely wounded not in use the staircase is kept folded up on 
can be moved with no more inconvenience the first balcony out of sight and out of 


than would be felt in an ambulance. the reach of burglai 


‘The horse ambu- 
lance carries the 
wounded down 
the mountain 


Administering the Chloroform 
to Some Old Sayings 


HE Arctic explorer Stefansson— 

who ought to know — has 
knocked the foundation out from 
under several old sayings which had 
come to be regarded as solid facts. 
Among other things he says authori- 
tatively that frost-bites cannot be 
remedied by rubbing snow on them; 
that there is no harm in eating snow 
when you are thirsty; that Eskimo 
houses are well ventilated and are 
not generally ill-smelling; and that 
in his whole experience north of the 
Arctic Circle he has neverencountered 
anything so bad, so sudden or 
so disconcerting as a typical 
North Dakota blizzard, 


The Unsinkable Submarine 


When struck, it simply discards the 


injured section and 


HE submarine may strike you as a 

very deadly thing. But the most 

formidable U-boat in the German 
Navy is as nothing compared with the sub- 
marine as Alphonse Fernandez of Spain 
would have it. . Mr. Fernandez has patent- 
ed some im- 


proceeds on its way 


when the shaft is turned. This construc- 
tion makes it only the work of a moment 
to separate the main body of the vessel 
from the upper section. 
Another invention of Mr, Fernandez pro- 
jes a deep-sea boat which carries a small 
vessel just as a 


provements on 
‘the submarine 
which render 
these terrors of 
the sea far 
more deadly 
than they are 
at present. 
His inven- 
tion provides 
the submarine 
with a detach- 
able upper sec- 
tion. This sec- 
tion contains 


kangaroo car- 
ries its young 
in its pouch, 
Suppose, for 
example, that 
the large sub- 
marine reaches 
the mouth of a 
river up which 
it cannot pass 
because the 
water is too 
shallow. The 
enemy has a 
number of ships 
resting at an- 
choron that riv- 


all the arma- 
ment except 
the torpe 
If the upper part of the submarine is struck, it may be 
tubes. When a detached and discarded without affecting the boat's safety 


submarine is 
attacked and injured it capsizes because of 
the weight of the water which enters the 
injured part. If the Fernandez submarine 
is attacked by gun fire, is hit by a bomb 
dropped by an aviator or strikes.a mine, the 
injured section may be cast off. The crew 
enters the remaining section and the enemy 
is deprived of victory. 

‘The two sections are fastened together by 
screws which have bevel gears on their 
lower ends. In the main body there will be 
a longitudinal shaft having bevel gears 
which mesh with the gears on the ends of 
the screws and will release all of the screws 


Detachable upper section 


Water line 


er. The mother 
ship submerges 
and opens the 
doors of the compartment in which the 
small vessel is carried. This is done very 
easily as the miniature submarine has a 
hatchway by means of which it may be 
entered from the compartment. The tor- 
pedoes which it requires on its journey of 
destruction are loaded on it from the 
mother ship. When the crew which is to 
man it enter and all is in readiness the small 
vessel is set free by opening the doors of 
the compartment and releasing the minia- 
ture ship from its coupling. 

Its mission accomplished, the baby re- 
turns to the mother submarine. 


Detachable upper section 
Releasing wheel 


ihels lower ends making with a lougitudinal shaft in fhe body of the veeod watex 
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screws which have bevel gears on 
releases them 


The Mother-Submarine and Its Baby 


‘The miniature vessel is carried in a kind of pocket in the large submarine in much the 
same way that a baby kangaroo is carried in its mother’s pouch. When the mother sub- 
marine encounters a water, or which is for any reason difficult for 
it to accomplish on releases the baby vessel, which is armed and 
FI manned for the task. Its work accomplished, the baby returns to its mother 
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to- 
gether 80 that it is easily 
collapsed and stored away 


of the child brings it i 


Rocking the Baby 
Fore and Aft 


EN William F. 
Walsh, of St. Paul, 
Minn., finished reading all the litera- 
ture he could find on the subject of 
the harmfulness of rocking babies to 
sleep in cradles, he was convinced 
of only one thing—that the harm lay in the 
direction of the motion, not in the rocking 
itself, 

Therefore he gave his attention to con- 
structing a cradle for William, Jr., which 
would have a gentle motion forward and 
back to equilibrium, rather than from side 
to side. The result of his effort is shown’ in 
the illustrations above. One of these 
shows a detail drawing and the other the 
perfected cradle in miniature. Being a 
plumber by trade, Mr. Walsh used 
gas pipe for the frame of the first 
model, but later resorted to band 
iron in order to make the cradle 
collapsible. 

The basket of the 
completed cradle shown 
in the illustration is sus- 
pended between two side 
standards braced by the 
base framework. A 
chain extending from an 
arm of the pivot pin at 
one side of the basket is 
connected with a treadle. 
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In operation, a light pressure on the treadle 
bar will cause the basket to tilt forward 
slightly. When the foot is raised from the 
treadle the weight of the child in the 
basket restores the cradle to equilibrium. 

‘A gentle motion is secured which is 
neither a swing nor a roll.and which the in- 
ventor believes will not affect the nerves 
of the most susceptible infant. The parts 
of the framework are hinged together so 
that they may be easily disconnected to be 
stored away when the cradle is no longer 
needed. There is room for indulgence of 
personal taste in the choice of the material 
and design of the bed portion of the device, 
It may easily be a basket which may 
be used for other purposes later. 
Or the shape shown in 
the detail of the design 
may be used, made up 
in metal or wood. Rods 
may be attached to the 
framework for curtain 
supports. 


The Pull-Motor: It 
Takes All the Work 
Out of Skating 


AVING motorized 
about every other 
sport, the engineers have 
turned to skating, and by 
making a motor-wheel pull instead of push, 
they have taken all the phy: effort out 
of the sport. With the motor-wheel all 
you need do is to steer with the handlebar 
and hold on, paying your respects-to your 
friends as you scoot by them. 
To make the wheel useful for 
ice work, strips of steel are 
fitted to the wheel to form a 
handle. A wooden crossbar, 
about fifteen inches long, fitted 
across the top, serves as 
the steering apparatus. 
The control wires are at- 
tached to the wooden 
handle. Murray Fahne- 
stock, of Pittsburgh, Pa., 
is the man who conceived 
the idea of putting the 
wheel to work on the ice. 
According to Mr. Fahne- 
stock, the sight of a big 
collie dog pulling a girl 
over the ice gave him his 
inspiration for the 
motor-wheel. 
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Magnetizing Steel Without 
Using a Lodestone 


R. S. J. BARNETT, of Ohio State 

University, has recently discovered an 
entirely new method of 
producing magnetism—the 
first since the finding of the 
lodestone or natural mag- 
net in ancient times, by 
means of which a magnetic 
field was produced in which 
the body to be magnetized 
was placed. Dr. Barnett, 
however, has been able to 
produce’ magnetism with- 
out the influence of, any 
outside agency, by simply 
rotating a piece of steel at a 
speed of about forty-five 
revolutions per second. 
Perhaps this fact. may 
help in the final solution 
of the great problem of the 
earth's magnetism which 
scientists for ages. 

If a bar of steel can be magnetized by 
rotating it, why can’t the earth produce its 
magnetism in the same way, as it rotates 
upon its axis? 

In the first place he has found that a bar 
of steel behaves just as if its molecul 
little spinning tops, or rather 
gyroscopes. Th 
line up with their axes parallel to the a: 
of rotation of the bar, and 
because each molecule acts 
as a magnet the whole bar 
then becomes magnetized. 

The reason why the 
molecules act as they do 
has been very carefully 
worked out and the result 
seems to substantiate the 
now common electrical 
theory of matter. This 
theory assumes that each 
atom of. matter consists of 
a positive center about 
ee a little negatively 
charged particle is rotating 
at very high speed. From 
this it is deduced that 
each atom is a minute gy- 
roscope and that the nega- 
tive particle rotating about 
its axis acts just exactly 
like an electric current 
and magnetizes the atom. 


has puzzled 


minute 
ese gyroscopic molecules 


=Atom> 


an the electrical theory of 
matter, each atom is a nega- 
tively charged particle revolv- 
ing about a positive center 


trigger slides along this stem 
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“Hand Over Your Watch!” Why 
Certainly, Mr. Burglar 


ITH a’ revolver disguised as a harm- 
less watch, Leonard Woods, of St. 

Louis, Missouri, hopes to 
get the “drop” on a burglar 
who has the drop on him. 
When he has been asked to 
hand over his watch he will 
willingly pretend ‘to do so, 
but he will deliver a volley 
of hot lead instead. 

The device is really a 
seven-shooter with a re- 
peating mechanism small 
enough to fit in the limited 
space of an ordinary watch- 
case. The encompassing 
of all the mechanism in 
such a space is a real 
achievement. It took 
Woods several years to do 
it. The manner in which 
he finally accomplished it is shown by the 
accompanying illustration. 

The barrel of the revolver is the watch 
stem hollowed out. The trigger, which 
slides along on this stem, is placed in such a 
position that your forefinger naturally en- 
circles it when you are compelled to take 
the watch from your pocket. As you pre- 
tend to be looking at the time, you arc 
actually aiming at the hard heart in front 
of you. If the thief insists upon having the 
use of your watch, you can 
give it to him by simply. 
pressing the trigger. When 
that is pressed in, the cart- 
ridge cylinder will be turn- 
ed around and the hammer 
will be brought back until 
a cartridge is in line with 
the barrel and the hammer 
is automatically released. 


Shooting Shells of a Hundred Tons 


It will destroy half a city at one shot 
and an entire city with three shells 


By Charles Beecher Bunnell 


using 21-inch guns which 

fire 4,000-pound projectiles 
capable of burying 
themselves in the 
ground a depth of 
thirty-five feet at a 
distance of ten miles. 
But they are mere 
pop-guns compared 
with the gun that I 
have designed. My 
gun will fire a shot 
one hundred miles. 
One of these weap- 
ons placed at Port- 
land, Maine, would 
protect her entire 
coast from Mt. Des- 
ert to the Massa- 
chusetts line. An- 
other such gun at 
Newport, Rhode Is- 
land, would protect 
the entire Massachu- 


Ts English are said to be 


ships can match it, 
for two reasons: the 
cost of a ship to 
carry such a gun 
would be impover- 
ishing, and there is 
no way of locating 
satisfactorily an un- 
seen object one hun- 
dred miles away, 

The explosion of 
the shell sixty feet 
from an ordinary 
ship would swamp it 
and thereby prevent 
firing of the ship's 
guns. The concus- 
sion alone would de- 
stroy the crew and 
leave the men dead 
without mutilation. 

I have shown the 
accompanying  pic- 
ture to ordinance of- 
ficers. “Anyone who 


setts, Rhode Island ‘etthand wheel operating te dal laughs at that de- 
and’ Connecticut meee hae eer teneet S sign is foolish, in 


coasts as far as 
Bridgeport. A third 
gun at Lakewood, 
New Jersey, would reach from Bridgeport, 
Connecticut, to Cape May, covering as 
well the entire State of New Jersey. 

‘And if we go farther and plant these big 
guns as thick as lighthouses, all the vulner- 
able points on the Atlantic seaboard would 
be placed under instant gun fire. That's 
quicker than sending out ships or troops, 
although this gun will not do away with 
either. For instance, thirty seconds after 
Boston was attacked, the guns at Newport 
would be shelling the enemy's fleet, who 
could not locate the attack or reply to it. 
From Lakewood, New Jersey, the harbor 
of New York would be under absolute con- 
trol; so would Philadelphia, Cape May, and 
the Delaware River. The whole State of 
New Jersey would be in its protective 
range. The moral effect of such a powerful 
and deadly weapon should not be under- 
estimated. The artillery of few, if any, 


controlled by a right-hand wheel with 
three other dials 


view of what's hap- 
pening every day,” 
said one man who is 
on Major General Wood's staff. Other 
Staff Officers sai¢ 'm very much inter- 
ested in that gun."”—"That gun will shoot a 
hundred miles.""—Do you ize what 
that range means to us?"’—“That's what 
we want, big guns and lots of them.”—"Go 
ahead and God bless you.” 

The rifle is 375 feet long and weighs 
39.277 tons without mountings. It has a 
bore of 60 inches. It throws a shell 26.5 
feet long weighing 100 tons a distance of 
70 miles at 20 cearees elevation or 100 
miles at 45 d 

The weight of ‘the shell fired by this gun 
is always uniform no matter what form of 
explosive is employed. Its nose is ellips- 
oidal for the reason that a round shot goes 
to the left and down, while the conical 
shot goes to the right and up of any gun's 
axis. The nose of my shell is the mean 
between these two extremes. 


geared similarly 


Sut 
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Ten tons of powder in 20-inch prisms 
propel the shot, which encounters an atmos- 
pheric resistance at the muzzle of 10.45 
tons which fades off to zero at the first 
point of impact. Ignition is reversed; the 
powder commences to burn at the shell’s 
base and works back to the breech-plug 
so that the air is not filled with burning 
powder grains, as is usually the case. 
Fired point-blank the shell travels twenty- 
one miles parallel with the earth’s curv: 
ture, which would permit the shot to 
perforate two German fleets side by side. 
At a 7o-mile range the gun's possible de- 
structive area is 15,386 square miles; at 
the 100-mile range, 31,400 square miles. 

If this gun were using its 70-mile range 
and it were located at Somerville, New 
Jersey, it would command New York City, 
Philadelphia, West Point, Mauch Chunk, 
Wilmington, Delaware and all the inter- 
vening country. One gun on the Panam 
Canal would command both entrances with 
deadly accura 

The power required to operate the gun is 
furnished by its own recoil. The rifle auto- 
matically assumes the position for firing. 

The first part of 


the recoil is ab- 
sorbed by com- 
pressed air cylin- 


ders connected with 
a series of glycerine 
cylinders. At the. 
end of the recoil the 
gun is locked in a 
horizontal position 
through compen- 
sating gear and is 
ready for automatic 
cleaning and load- 
ing, after which it 
automatically ele- 
‘self and fires. 
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‘The gun is started and stopped by a foot 
press. The elevation is recorded by a left- 
hand wheel operating three dials—a degree 
dial, a second dial and a minute dial, while 
the point of compass is controlled by a 
right-hand wheel with three other dials 
geared for degrees, minutes and seconds. 
Since harbors can be ruled off into imagina- 
ry numbered squares, it is merely necessary 
to telegraph the office in charge of the gun 
that the hostile fleet is in square 22 or 64. 
The operator places a pantographic pointer 
ona metallic map at the position designated 
and the gun does the rest. The area of each 
square is coincident with the shell's own 
destructive area, while the whole metallic 
ap is coincident with the gun's destruc- 
tive area. 

The carriage weighs 98,492.5 tons with- 
out the gun. It is practically an automo- 
bile car resting on 250 soft iron wheels 
“ach of which is 2 feet wide and 2 feet in 
diameter with 12 grooves in the rims for the 
rope tires. 

Each wheel's bearings are a fork, like an 
inverted “U," the handle being a plunger 
terminating in a compressed-air cylinder. 

All cylinders are 
connected and sub- 
ject to the same 
pneumatic balance. 
Each wheel may 
be turned in any 
direction by a gear 
which connects all 
wheel Power is 
transmitted to a 
certain number 
through double 
cranks in a double 


If the largest cask you 
ever saw were placed in 
the mouth of the gun 
it would probably look 
as tiny as the one 


In the drawing above 
you get a fair idea of 
the length of the bore 
of the new gun. It 
could accommodate an 
engine and a train of 
three usual-size cars 


An idea of the size of 
the shell used is given 
at left. An ordinary 
cight-cylinder automo- 
bile could be carried in 
it and there would be 
plenty of room to spare 
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twisted joint sleeve without regard to the 
position of the upper cranks or the lower 
wheels. 

At rest a series of screws with flat heads 
descend and level the platform automat- 
ically. 

The inner tube of any big gun is no 
stronger than any flaw which it may con- 
tain. To make a tube in one piece is like 
putting all your eggs in one basket. The 
inner tube of my rifle is designed to take 
care of the stress developed parallel with 
the major axis only. It consists of 16 strips 
of steel, each 375 feet long, 2 feet thick, 
22)4degrees wide, each locked with the next, 
making a tube 375 feet long, 9 feet in 
diameter, with a 5-foot bore. To take care 


THE SHELL 


‘The rifle has a bore of sixty inches, 
throwing its huge projectile 100 miles 


THE BUNNELL GUN 


A comparison of the length of the gun with the 
height of Trinity Church and steeple, New York 
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of the stress at right angles with the gun's 
major axis, I shrink upon this segmented 
tube 750 steel rings each 6 inches thick, 
12 feet in diameter with a 9-foot hole. 
These rings are of compressed steel made 
when in a semi-fluid state and subjected 
to the greatest pressure that can be de- 
veloped. Upon these rings a series of 
steel sleeves are locked and shrunk. Last- 
ly, the trunnion and breech band are 
placed in position. As a result of this con- 
struction the gun is proportionately 40% 
stronger parallel with its major axis and 
at right angles to it than a 16-inch gun of 
the same size would be. 

One shell from this gigantic weapon 
would annihilate Essen and make the 
Krupp works look like so many heaps of 
emery powder. Another would make the 
whole district a Valley of Death for thirty 
days after it fell. 

*\ One form of shell used is exploded by 


‘The new rifle is 375 
feet long and weighs 
39,277 tons without 
the mountings 


375 FEET 
84 


TRINITY, NY 
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cotopaxi Everest 


‘Chimborazo H¢Kinley Mount Blanc 


At a 70-mile range the gun's possible destructive area is 15,386 square miles; at 100-mile range, 


31,400 square mile. 


chloride of ‘nitrogen. The second shell 
would be aimed at the same placé and fired 
as quickly as possible to get the same 
atmospheric advantages, whereupon it 
would begin after landing to vomit_in- 
numerable small shells containing osmium 
and hydrocyanic acid, cyanogen, etc. 

The silent death produced by osmium 
would make an ordinary graveyard tame 
and commonplace; for the osmium that 


We can imagine its projectile bounding over our highest mountains with ease 


can be piled on a ten cent silver piece will 
kill 1,000 persons. I have devised a shell 
which would contain enough of that 
poisonous metal to kill 300,000 people and 
700,000 persons, respectively, allowing the 
usual 10% for failures, etc. The gas would 
travel in waves from a central point. The 
crest of each wave would be a_ terrible 
compression, and the bottom of each wave 
a fearful vacuum. 


What’s Wrong with the Big Gun 


R, BUNNELL, the author of the foregoing 
article, is one of the few laymen who has 
definitely attacked the problem of the bij 


gun.” He is an artist with an imagination, as 
pictures and his article prove, We gave him space 
in the Poputar SctzXce Moxtuty to set forth his 
ideas, And now the Editor shall proceed to give 
his view of them, 

‘The size of a gun cannot be increased without 
paying the price. "The weight of a heavy gun, the 
projectile and the powder charge vary. almost 
directly with the cube of the diameter of the bore. 
Hence a small increase in diameter means a very 
large increase in power. For example, a twelye- 
inch gun fires a shell which is about seventy-fve 
per cent. heavier than that fired from a ten-inch 
gun; a fourteen-inch gun fires a shell about sixty 
per cent. heavier than that firc:! from a twelve-inch 
gun; and a sixteen-inch gun fires a shell half aga 
as heavy as that fired by a fourteen-inch gun, 
‘A sixty-inch gun would be at least two hundred! and 
fifty feet long; its shell would weigh about sixty 
tons; and the charge would be about twenty tons 
of powder, ‘The weight of the gun itself would 
approximate that of the old battleship Oregon; the 
carriage would weigh twice as much. 

Now it must be admitted that such a gun could 
be built. But are the existing facilities adequate 
for handling such an enormous mass in a single 
unit? We doubt it. 

Consider the mere matter of machining the cast- 
ing. ‘The lathe to bore and rifle the gua would be 
not less than five hundred feet tong—twenty times 
the length of any lathe ordinarily seen jnja machine 
shop, except lathes built for very special purposes. 

ow would the completed gun be transported? 
‘Transportation by rail would be impossible in many 
places. 

No doubt bigger guns than those we have now 
can be built. But the ordnance expert and the 


military strategist asks himself: Is it worth while 
spending the necessary time, energy and money? 

‘0 justify its existence a huge gun such as that 
which Mr. Bunnell proposes would have to ac- 
complish amazing results. In judging these results 
such factors as probable life, range, accuracy, 
rapidity of fire, character of the target and de- 
ive effect of the projectile would have to be 
considered. 2 

As the destructive effect of tle projectile is ap- 

mately proport to the weight, this is 
usually not a determining consideration, provided 
the projectile can destroy its probable target, which 
for Reavy guns is usually considered as the Tost 
powerful battleship afloat or contemplated. 

‘The range does not increase greatly with the 
caliber. At the usual maximum elevation the range 
of a sixteen-inch gun is only about mile more than 
that of a similar ten-inch gun. A sixty-inch gun 
would have an appreciably greater range than a 
sixteen-inch gun, but not great enough to be a de- 
termining factor. The accuracy of fire would also 
not be appreciably greater. As a projectile not much 
heavier than the heaviest now in use could destroy 
anything now known or contemplated, the factors 
which would determine whether or not'a sixty-inch 
gun should be built would be probable life, rapidity 
of fire and difficulty of construction. 

The life of a gun decreases rapidly with the caliber; 
probably a dozen rounds fired from the Bunnell gun 
would mark the duration of its accuracy’ life—not 
enough to insure the destruction of a single target. 
With the best gunners the hits made are limited by 
accurate observation of fire, by the natural disper- 
sion of shots, and in the case of ships, by unexpected 
changes of course. 

‘The increase in size of guns has been a slow evolu- 
tion. It is not likely that we shall suddenly leap 
to a titanic weapon.—Eprror Popular Science 
Monthly. 


848 Popular Science Monthly 


You Can Hold a Dozen of These Making Money Out of a Nuisance. 
Perfect Coconuts in One Hand The Industrial Rise of Acetylene Ash 


dete coconut family is a large one, and Pee chemists are constantly 


there are many babies in it. 


The ba- I finding new and useful ways of disposing 


bies are a species all by themselves, though of by-products. One of the latest trouble- 
closely related to the giant seventy-pound some wastes to rise to the dignity of a 
specimens called coco-de-mer. As shown in valuable commercial product is acetylene 


the photograph they 
are full grown, al- 
though only as large 
as a good-sized hick- 
ory nut. Although 
they taste exactly 
like the ordinary co- 
conut, they are too 
small'to be of any 
value commercially 
and they rot on the 
ground’ by the ton, 
in the tropics. The 
same is true of the 
giant species which 
are too large for 
commercial pur- 


ash. This stuff, 
which could not be 
disposed of _ profit- 
ably a short. time 
ago, is now worth 
fifty dollars a ton. 

An employe of a 
Los Angeles plant, 
Frank L. Thompson, 
discovered that it 
vould be used to 
make plaster, whit 
wash and a substi- 
tute for marble dust 
that is used in the 
surfacing of asphalt 
high 


poses. Only the ‘The baby coconuts are exactly like the Dissolved acety- 
medium size is sold. Filipe dh ae np pig go so lene gas is made 
from calcium car- 


The French ‘Horizon Blue" Is the Best _ bide, which is a combination of plain lime 


Color for Uniforms 


and carbon. The product that remains 
after the gas has been extracted is slaked 


UR khaki suits are good. But “horizon lime of a decided commercial value. 


blue,” the color which the 
French use for their uniforms, 
is said to be better still. Against 
certain backgrounds it is alto- 
gether invisible from a distance. 
The reason for this is that it is 
the color of distance. An artist 
painting a landscape puts his 
objects “back” by _ washing 
them over with a mixture of 
white and blue, the horizon 
blue. This makes it appear 
as if there were air between the 
objects and our eyes, so that 
the objects themselves appear 
indistinct. 

The uniforms of horizon 
blue make the wearers appear, 
if not actually a part of the 
landscape, at least considerably 
farther away than they are. 
And since a man is recog- 
nized by his shape rather than 
by his color, the blending of 
his clothes with the color of 
the horizon helps his “camou- 
flage considerably.” 


Digging acetylene ash from a sludge pit filled with lime 
from a Los Angeles acetylene plant and whitewashing 
@ fence with whitewash made from acetylene sludge 
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The five flusher-nozzles at 
the front of the truck 
swing on a verticab pivot 


Exit the Old Horse 
Water-Wagon. Enter 
the Powerful Motor 
Sprinkler and Flusher 


HE new type of mo- 
rand 
n in the il- 
lustrations above carries 
twice as much water as a horse-drawn out- 
fit, travels twice as fast, sprinkles or flushes 
twice the area in any given time and at 
three-quarters the cost. In a word it com- 
bines the work and efficiency of two vehi- 
cles, The motor-flushed or sprinkled street 
is better cleaned because the speed is uni- 
form and because the water pressure is 
constantly maintained at the proper point 
by means of the truck mechanism., 
The motor unit illustrated carries a 


twelve-hundred-gallon tank of water which: 


flows to a two-stage centrifugal water pump’ 
inserted into the truck drive-shaft behind 
the speed-controlling gearset. Thus the 
pressure of the water is controlled in con- 
fermity with the vehicle's speed, so that too 
much is not furnished now and too little 
later, which happens with the horse water- 
wagon. The pressure is varied to suit par- 
ticular conditions of the street pavement 
by manipulation of the nozzle openings con- 
trolled by a lever from the driver's seat. 


It is possible to flush 
either a small portion or 
in entire sixty-foot street 


‘The five flusher-nozzles 
shown at the front of 
the truck may be 
swung to flish a por- 
tion or the entire width 


Of What Use Is the Best Gun with 
Defective Ammunition? 


GUEPOSE that a machine-gun is sup- 
plied with ammunition which is one 
per cent defective. That does not seem 
very serious. One per cent is such a small 
factor. But consider the question a bit 
more closely. A machine-gun fires 1000 
shots a minute. Defective ammunition 
will cause the gun to jam. It takes at least 
ten seconds to straighten out each jam. 
One per cent of 1000 is 10. Ten jams, 
each taking ten seconds to straighten 
out, would require 100 seconds of works 
Instead of delivering 1000 shots a minute 
the machine-gun with the one per cent 
defective ammunition would be consum- 
ing almost two minutes in getting rid 
of the jams. It is evident that in two 
minutes’ time, it would be possible 
for the side having poor ammunition to 
lose a position of great strategic value. 


An Entire Air Fleet versus One Destroyer 


‘There were sixteen German aircraft, but the 
Tittle destroyer held_its wn against them 


HE airplane has met 
I a worthy foe in 
the modern tor- 
pedo boat destroyer. In 
‘a recent thrilling battle, 
a whole fleet of German 
planes, sixteen in all, engaged 
a single Russian torpedo boat 
destroyer. Instead of blowing 
the little destroyer up with the 
first bomb dropped, they suf- 
fered considerable punishment 
themselves and failed to do anything more 
than give the little wasp of the sea an 
exciting time. 

One-sided as the contest seems, it was 
not so in reality, The aircraft were at a 
constant disadvantage. In order to hurl 
their bombs with any degree’ of accuracy 
or with any hope of affecting the slender- 
hulled destroyer, they had to put them- 
selves within excellent target range of the 
heavy - caliber, quick - firing, anti - aircraft 
guns which the destroyer carried. On the 
other hand, the destroyer, protected by its 
gun-shields from the damage that might 
have been done by the machine-gun bullets 
from the airplanes, darted in and out and 
round about with sve! lightning-quick 
maneuvers, that the bombs had not a 
chance te do any damage. 

This battle incidentally demonstrated 
an essential improvement which has been 
made in airplane tactics, and throws light 
upon recent maneuvers of German bomb- 
ing expeditions. The improvement con- 
cerns a system of inter-communication 
which has been established, by means of 
which an “admiral” of an air fleet can keep 
his battleplane fleet as well in hand as 
does the commander of the naval force. 
Without such intercommunication the six- 
teen planes would merely have “shuffled” 
around one another, doing more damage 
to their fleet, perhaps, by collisions than 
their bombs and machine guns could have 
done to the destroyer. The battleplanes 
are now able to receive as well as send 
wireless messages notwithstanding the roar 


chine-gun 
bulletsrained 


harmlessly 
upon the de- 
stroyer's 
gun-shields 


of the motors. The attack in question un- 
doubtedly required some definite formation 
by means of which the greatest number of 
bombs could be concentrated on the small- 
est spage in the least time. and yet not 
offer a massed flock of airplanes to the de- 
stroyer’s guns. This would netessitate very 
rapid shifting, in which the whole fleet 
would move as one in accordance with a 
general plan, yet each one acting inde- 
pendently: to meet unforeseen conditions. 

his would require uninterrupted wireless 
communication. 


Libraries and other subscribers wishing to obtain indexes for Volume 91 of Popular 
Science Monthly should notify us at once stating how many indexes are needed. 


‘These will be sent free of charge. 


850 


Popular Science Monthly 


This New Motor-Truck Kitchen 
Serves Meals to 2,000 Daily 


NEW type of United States Army 

steam field kitchen has just been de- 
signed to furnish a battalion of 2,000 men 
three hot meals a day. The new outfit is 
mounted on a four-ton motor truck to en- 
able it to accompany the troops on marches 
and even move ahead of them so that their 
meals will be ready when they halt for the 
noon lunch period or at night. 

The great capacity of the equipment is 
its principal feature. This is directly at- 
tributable to the use of a ten-horsepower 
vertical boiler which furnishes live steam at 
fifty pounds pressure to two fifty-gallon 
coffee urns and two ninety-gallon stew, 
soup or pot-roast kettles. The boiler 
is arranged to burn coal, wood or oil, 
and the kettles and urns are of the steam- 
jacketed type which can raise water from 
62 degrees Fahrenheit to 212 degrees in 
six minutes. 

The kitchen can be run by two cooks 


and the motor truck driver. The outfit 
and these three men replace twenty of the 
ary army field 
kitchens which require  / 
men and forty 
s or mules for their 
ion, and are slow- 
ing as well as lack- 
ing in facilities for se 
. ing meals in large 


quantities. 
The new outfit i 
invention of J. 


the 


LaVin, 
Hotel 


manager of the 
Taft, New Haven, Conn., 
and is known as the 


Taft army kitchen 


femgabie stack tren down 
while car 3 in mation 


Sige doaras up Soup and stew 
ttle 


| Water tank @ a 
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Some of the Eccentricities of a 
Sleeping Horse 


ORSES seldom lie down to sleep. 
Throughout their entire lives most 
of them sleep while standing on their feet. 
The reason for this is believed to be that 
the horses are afraid that an insect might 
crawl into their nostrils, This is a very 
likely explanation when we consider that a 
horse’s nostrils are the most sensitive part 
of his body. If the insect could not be 
removed, it could easily irritate a horse 
to death. Many horses will not lie down 
because they have once been “foundered,” 
that is, unable to get up unassisted. 
Another curious fact about a sleeping 
horse is that he seems always to keep 
his faculties working. His ears, for in- 
stance, keep constantly twitching and he 
seems to hear the slightest noise. Because 
of this, it would probably be impossible 
for a man to enter a stable quietly enough 
to prevent his waking up every horse in it. 
Horses act peculiarly also in time of fire. 
They will burn to death rather 
than rush out from the stalls. 


The boiler of the motor 
field kitchen is arranged 
to be run by coal, wood or 
oil. Three men operate 
the entire apparatus 


The great ten-horsepower 
vertical boiler furnishes 
live steam to two fifty- 
gallon éoffee pots and two 
ninety-gallon soup kettles 


‘What's New in Automobile Accessories? 


mounted on ball bearing wheels 
so that it is easily run 
neath an automobile or truck 


FER 


Lamp shaped 
Fame ste | ae ordina 


Electric mudguard side lamps of 
oF copper sods 


original design shown at the left. 
When they are placed far out on 
the mudguards the width of the 
automobile overall is shown 


Ml Ly paval shell used as 


crfsta glass “ } 


Unbreakable goggles having two layers of Electric-lighted numbers operated from the 
optical glass separated by one of celluloid ‘garage office to call chauffeurs to the telephone 


es = 


Fly-trap gauze gas- Extension on the J Acxoller shade made 
ket to break up pedals, useful to the = of colored cellu- 
the gasoline properly short-legged driver — oid to stop glare 
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What’s New in Automobile Accessories? 


haust end to reduce the noise = 


At left: A. staggered door 
arrangement. ‘The driver 
enters on the left side. The 
door for the passengers is set 
in the center of the right 
side. keeps the driver 

in front of the 


The needle of this This auxiliary lens 
‘compass has lumin. applied toany auto- 
Bae ‘us ends so that it mobile lamp will 
A chemically prepared cloth with which torub a may be used by au- make a flood of light 
wind shield to prevent rain from dimming the glass tomobilists at night without any glare 


tire 


A laminated wood 
wheel with a steel tire 
for steam wagons 
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How. Merchant Ships Hide Themselves 
from Submarines 


THEN the ister little periscope of a 

submarine is sighted aboard a mer- 
chant ship an order 
is given to throw out 
the smoke boxes. 
These boxes contain 
material which, when 
burning, gives off 
dense clouds of black 
smoke, completely 
screening the vessel 
from the attacking 
submarine. 

The smoke boxes 
are about two feet 
square and are filled 
with oakum, waste, 
or other inflammable 
stuff soaked with hy- 
drocarbon material 
that will give off 
heavy black smoke 
when ignited. The 
exact nature of the 
material used is a 
secret. i 

One box which has 
been used very successfully has a top 
slightly smaller than the opening it is to 
cover. It is supported by means of lugs 
fastened on the inside of the box. The in- 
tervening space between the top and the 
edge of the box is covered with a piece of 
adhesive tape which contains a part of the 
igniting mixture. The match or fuse which 
sets fire to the contents of the box is placed 
at one corner and projects slightly 
through the slit. 

When the order comes to hurl the 
smoke boxes overboard the sailor 
grasps the tape and throws the box 
into the sea. The friction of the ad- 
hesive tape across the fuse ignites it 
in much the same way* as you light 
a safety match by striking it on the 
box. The fuse carries the flame to 
the interior of the box and sets the 
inflammable material afire. The slit 
around the top causes the smoke to 
spread out freely. 

Several of these boxes are lighted 
and thrown overboard at the same 
time. They create such a dense 
cloud of smoke that the vessel can 


The smoke screen rising from the ignited 
waste in the smoke-boxes hides the ship 


Popular Science Monthly 


Plenty of Rice for Food and 
Face Powder! 


MERICAN women may powder their 
faces in comfort, without fearing that 
they are robbing the 
Allies of food. " For 
some unknown reason 
people generally pre- 
fer to use the white, 
polished rice, rather 
than the more whole- 
some brown rice. 
When rice is pol- 
ished it is first hulled, 
then scoured to re- 
the bran and 
very barrel 
‘ice loses about six 
pounds in this proc- 
ess. The “polish” as 
the hull and bran are 
called, is sold for cat- 
tle food at  three- 
fourths of a cent a 
pound, Some of it is 
pulverized. and sold 
i1s cosmetic powder, 


A Disappearing Crutch. It Telescope 
to Scabbard Length 


EW crutch has made its appearance 

in London which may be worn on a 
belt. The legs are made of telescopic 
tubular steel and may be adjusted to any 
height or locked into the first section, when 
the wearer is seated. 


make her escape before the submarine 
can launch her torpedo. 


On rim 
A new crutch for British soldiers. 
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This mirror 
placed on the 
outside edge of a 
‘garage ramp en- 
ables a car driv- 
er to see round 
the corner or be: 
He 


hind him. 
can note the 
approach of an- 
other car from 
either direction 


A framed mirror 
ect at the edge 
of a road run- 
ning through 
Denver's Moun- 


enables automo- 
bilists to see 
any one coming 
around a very 
dangerous curve 
in the roadway 


Is the Coast Clear for Your Car? 
Look in the Mirror and See 


‘VERYONE who has ever driven an 
automobile knows how often danger 
lurks just round the corner. A man who 
had often longed for the ability to see at the 
same time round the corners ahead of him: 
and ‘what was coming behind him devised a 
method of arranging a mirror so this could 
be accomplished. 
By placing a large framed mirror on the 
outside edge of a curved road or a curved 
ramp the driver of an automobile approach- 


ing the mirror in either direction is enabled 


to see whether there is danger ahead or 
behind. 

‘The mirror must be large enough to serve 
the purpose and must be held in a stout 
frame. If the frame is strong enough, 
osdinary shocks will not injure the glass. 
Such mirrors placed at dangerous curves on 
highways would greatly meducethe amber 
of accidents which are always the toll 
exacted by sharp curves. 


Two Billion Paving Bricks a Year 
From Furnace Slag 


T a meeting of the American Ceramic 
Society, Mr. J. B. Shaw of Alfred, 
N. Y., told of some very successful tests he 
had made in producing paving brick from 
blast furnace slag. These bricks are worth 
about $35 per thousand. They may be . 
successfully made of almost any blast 
furnace slag at a cost of five to seven dollars 
per thousand. He figures that there is at 
present available about 16,000,000 tons of 
slag annually in the United States after 
leaving 2,000,000 tons for cement manufac- 
ture. This would provide about two billion 
bricks for permanent good roads every 
year—say for laying 1,000 miles annually 
of fifty-foot road. ; 
_ The oft-repeated attempts to solve this 
problem seem to have met success now. The 
slag must be treated hot as it comes from the 
furnace and the brick must be heated out 
of contact with air or steam lest it become 
brittle —Ettwoop HENprIcK. 


Showing Mars the Moving Pictures 


“-~.Refiections on the invention of a giant screen 
which can be seen a quarter of a mile away 


Eprtor: “Good morning, have 
invented anything today?” 
Reaper: “Can't seem to think of any- 
thing.” 
EbITor 


you 


Perhaps you need a little 
encouragement. First of all examine cas- 
ually some great invention. If you find 
you are unable, offhand, to change or im- 
prove its function, just change its size. 
Make it enormous, gigantic, awe-inspiring. 
Why? Don’t ask questions. Apply for a 
patent at once. When the patent bearing 
your name and the names of the humble 
witnesses is issued, keep calm even though 
manufacturers and promoters do not claw 
at one another and fill the air with de: 
perate wailings in their efforts to buy, rent, 
promote or steal your patent. Console 
yourself with the fact that the world hi 
not as yet been educated up to your method. 
‘This imaginary conversation is inspired 
by the contemplation of a recently issued 
patent which discloses nothing more than a 
moving picture screen so large that it will 
require four or five projection machines to 
fillitup. We daresay the glittering path of 
success will shortly dazzle the inventor. 
The advantages so great a picture pos- 
sesses are not divulged. We have a suspi 
cion that the inventor has a scheme which 


will make: it ‘ible to assemble an 
audience on ars who will shoot the 
customary price of admission into the 


exhibitor’s cash _ register. 
The method for displaying this huge 
pee is simple. Procure a screen about 
-four times larger than any at_ present 
employed. Raising the roofs of picture 
theaters to accommodate the screen is a 
matter hardly worth mentioning. Next in- 
duce photoplay producers to employ four 
photographers to take the scenes. Each 
photographer will take one-quarter section 
of the picture; one man to photograph the 
upper right section, another the upper left, 
etc. The sections must be taken in such a 
manner that when they are displayed 
‘simultaneously on the screen by four projec- 
tion machines, they will all meet properl: 


You have often done this very thing as a 
child when you pieced together a rhinoceros 
or zebra with four spelling blocks. 

A little care should be exercised, how- 
ever, in the taking of these films, The four 
men should be instructed to grind in time 
and at the same speed, 

In displaying the picture, only four 
operators and assistants are required who 
will be instructed to keep an even pace for 
their individual sections. It would not do 
for the operator who is showing the head 
and body of the t tiful heroine to run his 
machine slowly, while the operator who has 
charge of the feet projection runs his 
machine fast. No, indeed. Her elbows 
just then be on the dinner table while 
her feet walk off to the ballroom scene. 

‘A good operator can also be trained to 
understand the necessity of keeping the 
head section of the picture in the upper part 
of the screen. The feet should do their 
accompanying shuffling underneath, 

A very ingepious method for camou- 
flaging the lines on the screen where the 
four sectional pictures meet, has also been 
devised by the inventor. These edges form 
1 cross directly in the center of the picture 
field. Permanently painting a tree, win- 
dow or telegraph pole over these lines will 


:effectually eliminate the meeting edges of 


the four picture sections and will in no way 
detract from the enacted scene. Only a 
carping critic would object to viewing a 
play through the branches of a tree. What 
if the tree dogs appear in the kitchen scene? 
The effect is not necessarily spoiled because 
you are itnaccustomed to seeing it there. 

Anyone intending to embark in this 
gigantic motion-picture enterprise should 
not forget that the nearest seat to the screen 
from which a fairly good view can be had, 
will be about one hundred feet distant, 
This slight loss in seating capacity is more 
than compensated for by the fact that the 
screen can be viewed at a distance of about 
one-quarter ofa mile. This will permit the 
extension of the theater seats out on to the 
sidewalk, and across the street. 


Those of us interested in science, engineering, invention form a kind of guild. 


We should help one another. 


All the specialized knowledge and information of the 


editorial staff of the Popular Science Monthly is at your disposal. Write to the 


editor if you think he can help you. 


He is willing to answer questions. 
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Two British airplanes in Mesopotamia, 


The Sun Is an Enemy of Airplanes 
in Mesopotamia 
IRPLAN: 


are being used in Meso- 

potamia ju: are in other 
theaters of war. h find that the 
eyes of the army are as much needed to see 
over the sun-baked desert where they are 
fighting the Turks as they are in France. 
The natural conditions in Mesopotamia are 
very hard on the military airplane. 

There is no moisture in that country. 
The air is very d This'would be an ideal 
condition forairplanesifitwere not for thein- 
tenseheat of thesun. Long 
rainy spells make great 
trouble for aviators in 
Europe because the mois- 
ture causes the wood used 
in the machines to warp. 

In Mesopotamia this dif- 

ficulty does not exist; but 
the large expanse of hori- 
zontal surface offered by 
the planes absorbs the 
sun's heat as a sponge 
absorbs water. The 
planes become so hot that 
you could literally cook 
an egg on them. This 
naturally has a bad effect 
on both the wood and the 
canvas used in the planes. 

While the planes are in 
flight the coolness of the 
upper air and the gale 
that sweeps across the 
desert keep them com- 
paratively cool. It is 
when they are at rest on 
the ground where the 
temperature is so very 


and just the right amount 


out of the tut 
back in its ral 
ith bristles and lambs wool 


They are covered with matting woven by the 
natives to protect them from the rays of the sun. 


The matting also acts as camouflage 


high that the damage is done by the sun. 
The natives of Mesopotamia weave a 
pliable, fine matting. The British use this 
matting as a covering for their military air- 
planes. It not only acts as an ideal protec- 
tion from the rays of the sun but makes the 
planes invisible to the enemy. 


A Perfect Shoe-Blacking Kit—It’s 
All in the Brush 


‘HE Army and Navy boys are not the 
only ones who will appreciate this 
novel shoe-blacking kit. 
It contains a tube of paste 
which is securely capped and 
held on top of the brush in a 
sliding groove. You slide the 
brush forward, take off the 
cap, twist a key to deposit a 
small amount of the paste 
directly on the shoe, then put 
the cap back on the tube and 
slide the tube back in place. 
Then you turn the brush over 
and polish the shoe with the 
bristles until the paste is well 
spread. At the end op- 
posite the bristles there is 
a piece of lamb's wool for 
polishing. A light rub 
with this produces a mir- 
ror-like polish. After the 
operation you slip the 
whole thing into a little 
bag, pull the drawstring 
and put it away any- 
where you choose to keep 
it until the next time. It 
will not soil anything 
with which it comes in 
contact. 


‘Then 


Blinding the Enemy with Searchlights 


position, streamed above, the 
Italian engineers worked below in pitch dark, bridging the chasm between the 


While the searchlights, concentrated on the Austrian 


joi . and plank . 
flooded in noon-day light, could see nothing in the darkness beyond. They suspected 
aruse and kept their guns booming but this only covered the noise of bridge building 
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“Let. There Be.Light—Enough: to. . 


Blind the Enemy,” Said Cadorna 


HERE have been thrilling happenings 
galore in this war of wonders, but noth- 

ing more dramatic has been reported than 
the manner in which the Italians under 
Cadorna, by a piece of engineering dare- 
deviltry,’ crossed a great 
gorge in the Alps and 
brought their troy 
guns and entire equi 
ment right up under the 
Austrians’ noses without 
losing a man, 

The feat was accom- 
plished by sheer audacity 
—made possible by blind- 
ing the enemy with floods 
of light from search’ 
strung along the Italian 
side of the gorge and con- 
centrated on the 
trians all during 
the momentous 
night, so that 
they were unable 
to see what the 
Italians were do- 
ing. When the 
morning dawned, 
the sun revealed 
a number of 
bridges which the 
daring Italians 
had erected over 
theterriblechasm 
during the night. 

Naturally The Austrians suspected that 
something was going on while the powerful 
searchlights were making noonday glare all 
around them and leaving ‘the Italians and 
the surrounding country wrapped in mid- 
night blackness. They fired their guns 
ceaselessly, but the booming only served to 
conceal the noise of the bridge-building. 

‘The engineers had to drop their pontoon 
boats down a forty-foot wall on wooden 
skids, then join them across as treacherous a 
stream of running water as was ever en- 
countered anywhere, plank them over so 
that the troops could cross, and provide 
ladders to enable the troops to scale the 
precipice on the Austrian side. Time and 
again the current swept the boats away 
before they were properly joined. But in 
the morning the Austrians fell back in con- 
sternation before the entire Italian unit, 
not a hundred yards away. 


Colbepring between the hollow 


val ‘and a 
Gleeve and. the ball-bearing joint 
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Turning Valves on Their Seats 
Automatically 


SIMPLE device has just been designed 
and patented for the purpose of auto- 
matically rotating the valves of gas engines 
on their seats while the motors are running, 
thereby bringing a different portion of the 
valve head and stem into 
the path of the flame on 
cach up and down stroke. 
This rotative action is 
positive and reduces the 
pitting on the valve seat 
or valve head, this in 
turn requiring less valve 
grinding and making for 
less fuel and oil wasted, 
since it is impossible 
for either to work its 
way past the valve seat. 
As shown in the dis- 
assembled unit pictured 
and the cross-sectional 
view, the valve rotator 
consists of four 
main parts, a 
threaded boss 
slipped over the 
valve stem near 
the bottom; a 
hollow sleeve rig- 
idly attached to 
the cylinder 
water-jacket and 
-internally 
threaded to fit 
the thread of the 
boss; a ball-bearing joint the bottom half of 
which is attached to the valve push-rod and 
the upper half of which has a small projec- 
tion with saw teeth to contact with similar 
teeth on the bottom of the boss around the 
valve stem; and a coil-spring between the 
hollow sleeve and the ball-bearing joint. 

In operation, the upward movement of 
the valve push-rod causes the teeth in the 
ball-bearing joint member to mesh with 
those on the bottom of the boss, the 
angularity of the teeth tending to cause the 
valve stem to move round against the 
resistance of the coil-spring. As the valve 
stem drops, the spring brings the ball- 
bearing joint back to its original position as 
the teeth are withdrawn from mesh. The 
next upward movement forces the valve 
round on its seat a little more until by a 
succeeding upward stroke it has made a 
complete revolution on its seat. 


Learning the Violin Without an Instrument 


Knobbed sticks are used to teach the fingering 


A class of violin teachers at New 
York University learning the 
Mitchell méthod ‘of violin in- 
struction. The fingerboard 
chart on the blackboard shows 
the exact position of the sounds 
on a regular violin fingerboard 


The substi 
tute violin 
._ and bow used 
in the Mit 
chell method 
of violin in 
structic 
and on wh 
the studer 
learn to play 
without go 
ing to the ex 
pense of pur 
chasing an in, 
atrument for 
practine work 


ROM the 
day when 
Nero fiddled 
to a burning 
Romeup to the present time theonly wayany 
one learned to play the violin was by getting 
one and employing the services of an in- 
structor. Now all that is changed. Dr. 
Albert G. Mitchell, 
of New York Univer- 
sity, has devised a 
method whereby an 
entire class learns to 
play the violin at 
once. And the 
strangest part of the 
Mitchell method is 
thatin the beginning, 
the class does not 
use a violin at all. 
The pupils are 
taught the correct 
position for the bow 
and the fingering on 
the violin by means 
ofanimitation violin 
and an_ imitation 
bow. The substitute 


In circle: The finge 
board on the substi- 
tute violin. The 
ittle knobs teach 


fingers are 
rounded and 
unstiffened. 
The axis of 
the wrist 
joint (an im- 
aginary line 


with the bow 


V thepupiljustwhere for the violin 
oe ee is a straight 
in ord piece of wood 
the different nttes with little 

knobs at the top to indicate the places 

where the fingers should rest in order to 
produce the various notes. The pupil learns 
to use the bow in the proper place because 
there are two small 
pieces of wood fast- 
ened tothe imitation. 
violin between which 
the bow must pass. 

If it is not handled 

correctly it will 

break. 

A large fingerboard 
chart is drawn on a 
blackboard so all the 
pupils can see it. 
Dr. Mitchell's class 
at the university is 
conducted for teach- 
ers of the violin. 
They learn the meth- 
od and are then able 
to instruct large 
classes of children. 
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How Airplane Engines Are Tested 
at the Factory 


RROBABLY nothing that is made in 
our factories~ to-day is tested more 
carefully than an 
airplane. An air- 
plane has not the 
solidity of an 
automobile or of a 
power boat. It is 
very light and 
elastic. Yet it 
calls for a high 
power engine. To 
put a hundred 
horsepower engine 
in an airplane 
without first test- 
ing it would be to 
invite disaster. An 
engine that gives 
an ideal perform- 
ance when on a 
bedplate securely 
bolted to the fac- 
tory floor might 
be trusted in the 
solid chassis of an automobile or the sub- 
stantial i of a launch but never in the 
flimsy, vibrating fuselage of an airplane. 
Where airplane motors are made in large 
numbers it is not practicable to test them 
in actual fuselages because the fuselages 
would deteriorate too rapidly. Therefore 
a good imitation fuselage has been designed 
to meet the needs of the engine makers. 
This is made of angle iron and rests‘on real 
airplane wheels, The motor is controlled 
from a regular pilot's seat. The water 
jackets are connected with water mains 
by flexible hose resting on a separate 
wooden frame. 

It is not at all difficult to test an air- 
plane motor because the propeller is its 
flywheel and it is 
only necessary to as- 
certain whether or 
not it keeps up a 
standard amount of 
pull and works 
steadily. This is 
measured by a sim- 
ple spring balance. 
‘The engine must be 
tested also, to de- 
termine how it is af- 
fected by inclining 
it up or down as it 


Testing an aii 


© let Pim Serv. 
‘This wooden-soled, garden- 
ing shoe may serve our trench-fighters 


ary fusclage made of angle iron mounted on airplane wheels 
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must be inclined when flying. This test 
is accomplished by hooking the spring 
balance lower or higher to a massive post 
behind the testing fuselage. While the 
pilot controls the motor a mechanician 
stands by to 
watch the per- 
nance of the 
engine. A safety 
attachment holds 
the fuselage in 
place in case the 
spring should 
break. 

In this way it 
is possible to test 
the airplane en- 
gine very thor- 
oughly before it 
is put into service 
in the air, 
without 
endanger- 
ing the 
lives of 
the work- 
men. 


engine by means of an imitation station- 


Protecting Your Shoes from Mud—in 
War Gardens or Trenches 


‘HE patriotic citizens who planted and 
tended war gardens in response to 
the urgent advice of the Government dur- 
ing the past year, found that weeding is 
best accomplished after a rain, when the 
und is soft and yielding. The house- 
es had to learn something too in the 
line of patience, which was needed when 
so much cleaning up had to be done on 
account of the gardeners coming indoors 
with their muddy feet. 
an employee in the Census 
Office, in Washington, D. C., found a way 
to protect his shoes from the mud so that 
when he came in out 
of the garden there 
would be no tracks 
for the housewife to 
complain about. He 
designed a garden 
shoe with canvas 
upper and wooden sole 
and around the sole 
he shaped a piece of 
zinc, tacking it to 
the sole. He has 
offered his idea to 
the Government. 


zinc protected 


The Latest Playthings from 


Every time you shoot 
this, pneumatic cannon 
you see.a pulf of 
talcum powder: smoke 


‘Trench warfare is possible all the 
year with this outfit, at the 
Seashore or in the back yard 


‘This bunny leaps six inches in the air 
every time the wheels go ‘round. This 
is because the hind wheels are so high 


A small tablet of 


- o makes bubbles 
within bubbles 
N 


Connect this tur. 
bine with a toy and 
let the wind turn it 


No real, live clown in a circus can do ‘Not a real cat toying with a mouse. 
icks than this little tumbler Just a decorated 
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Santa Claus’s Mechanical Toyshop 


With this spouting 
whale the baby can 
amuse himself during 
his bath. Pressure on 
the bulb causes the 
water to spout from 
the head of the whale 


80 that it is really 
merely an improve- 
ment on the old 
rocking horse 


Hold this mono- 
plane as far up 
‘as you can reach 
and then let it 
go. It will fly 
and volplane 


Any boy can be 
‘a motion picture 
director if he has 
this machine. It 
generates its 
‘owngas and uses 
standard film 


Children can 


center post of 
this new rocker 


seh ey Ca below ie Meviane oak (This sabaier ea part ot tomes Bocas Be 
furnishes power per- together to make queer-looking animals. 


forms other feats They are instructive in several ways 


Burning Distillate in Your Automobile Engine 


Something the East can learn from the West 
By Edward C. Crossman 


Electric heated carbureter for heavy 
fuel oils to start engine when cold 


CCORDING tomy oil refining friends, 
when you distill crude oil of. as- 
phaltum base, you get first a high 

test gasoline, then a lower grade gasoline, 
and so on down until between kerosene and 
gasoline, you get what is known as “distil- 
pope It looks, acts and smells much like 
but costs much less. 

we istiliate i is being used by too many busi- 
ness firms with flocks of delivery and sales- 
fnan cars tobe condemned as merely a pass- 
ing fad. 

Its fatal weakness is that it will not start 
a cold engine, and 
asmuch as gas engines 
until they have 
started, are cold, the 
distillate is useless 
until some other 
method is used of 
turning over the en- 
gine and getting 
enough heat into the 
walls to make distil- 
late vapor stop con- 
densing on the way 
up the intake mani- 
fold. So owners burn- 
ing distillate either in 


‘Two-compart- 
ment tank, one 
for gasoline and 
one for kerosene, 
combined with 
the carbureter 


regular carbureters or in the many patent 
devices for utilizing the fuel, have to start 


on line. 

‘On the Pacific Coast, car drivers over- 
come by various means the reluctance of 
distillate to vaporize and to give power in 
acold engine. The first means is a power- 
ful starting and high compression motor, 
the combination developing heat through 
mere compression alone like a Diesel engine, 
until the distillate be- 
gins tofire. The sec- 
ond is by water- 
jacketing the intake 
manifold with the 
heated water from the 
cylinder cooling sys- 
tem and heating it 
again by paralleling 
it-to the exhaust 
manifold. 

It is a common 
scheme in California 
to burn half distillate 
and half gasoline, 
making a mixture 
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costing fifteen cents per gallon, which is 
said to start easily and to develop even 
more power than the straight gas: Distil- 
late works fairly well in pure form in the 
ordinary gas’ engine equipment, and very 
well in the higher grade, which costs twelve 
cents per gallon. 

Distillate vapor will not ignite from the 
electric spark in a cold engine, unless it is of 
a high grade, approaching gasoline, like the 
twelve-cent grade. The. mixture is’ too 
heavy-and oily, and will not take fire from 
thetiny spark, but if you draw it into a hot. 
cylinder it breaks down into an explosive 
mixture the instant it strikes the hot walls. 
Then the spark starts something. 

So, roughly speaking, the patented dis- 
tillate burning devices for the gas engine— 
chiefly for Fords—consist first of some form 
of stove or coil heated by the exhaust mani- 
fold, and so heating either the vapor taken 
into the carbureter or else the vapor after it 
comes out; and second of an auxiliary 


gasoline tank over the engine or on. 


the dash to hold a little gasoline by 
which to start the engine in the chill 
of the morning. A valve is turned, admit- 
ting gasoline to the intake manifold or to 
the carbureter; the engine is started; then 
the valve is closed again, letting the distil 
late take up its labors for the day. 
One weak point 
of this device is 
that the carbureter 
is full of distillate, 
and, if the gas is 
taken into the car- 
bureter, it must first 
be rid of its distillate. 
A large Los Angeles 
marketcompany uses 
straight distillate 
with an auxiliary 
tank for gas. When 
the cars are sent 
from the store to the 
garage at night, they 
are run the last mile 
or so on gasoline 
from the auxiliary 
tank, This leaves 
gasoline in the car- 
bureter and gas va- 
por in the cylinders 
so that the car starts 
on gas and runs on it 
long enough to warm 
up the engine for the 
distillate vapor. 


‘The bomb-loaded German piano taken as booty. 


Fortunately the bomb was 
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A new experimental device for burning 
either distillate or kerosene consists of a 
double-compartment steel tank of small 
size located about the place usually occu- 
pied by the old carbureter, one compart- 
ment containing gasoline, the other disti 
late or kerosene. One is piped to the 
main tank holding distillate or kerosene, 
the other to a smaller. tank under the seat 
for the gas. Two rods lead to the dash, 
and control the outlet valves of the two 
compartments. A coil of copper pipe runs 
from the main outlet pipe going to both 
valves into the exhaust manifold and then 
up ihto the main carbureter. 

The fuel, whether gas, kerosene or dis- 
tillate, stands up in this coil, which becomes 
very hot from the exhaust gases. The 
driver turns one lever on the dash, admit- 
ting fuel from the gas side of the two- 
compartment tank into the coil, and start- 
ing the engine on the gas. Then he closes 
that lever and opens the other, allowing the 
distillate or kerosene to rise into the heating 
coil. The practically vaporized fuel is then 
sucked into the carbureter and sent very 
hot, to the engine. 


“To the Victors Belong the Spoils"’— 
If They Dare Take Them 
R.A. K.YAPP, 


secretary in 
charge of the Y. M. 
C, A, work on the 
Western front, 
ina recent interview 
said: “The spirit of 
the men is marvel- 
ous. We feel we are 
able to do a great 
deal to help them 
during their leisure 
by providing little 
luxuries that mean 
much to the m 
One of these luxuries 
in one of the camps 
was a piano taken 
from the Germans. 
Concealed in the 
piano was a bomb 
with the fuse at< 
tached to one of the 
piano strings so 
that when a certain 
note was struck, 
explosion of the 
bomb would follow. 


in time 
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| sot water 
flows areund 


nse) 


When liquid is 


heated it is | 
changed 10.938 Gas tocesitset 


\ Position otlever up tube 


when expansion drum 
i istorced down 


‘Shutter control rod 


The device is in 
two parts—an ex- 
pansion drum which 
moves a shaft and 
bell-crank lever to 
operate the shut- 
ters, and a syphon 
thermostat in the 
return water line to 
‘the radiator tank 


Keeping the Engine Temperature at 
the Right Point Automatically 
N_ AUTOMOBILE manufacturer is of- 


fering a model with automatically- 
controlled radiator shutters. His de- 
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degrees Fahrenheit. The expansion of the 
gas creates a pressure in the tube and the 
flexible pipe connecting it with the expan- 
sion chamber, so that the latter is moved 
downward. This motion, by means of the 
system of rods and levers shown, opens the 
shutters slightly and admits air to the 
motor. This opening action has a maximum 
temperature point of 180 degrees with a full 
opening of the shutters. Should the tem- 
perature of the cooling water change, the 
shuttersare opened or closed, as the casemay 
be, to maintain an even engine temperature. 


How the French Prepare 
Dummy Airplane Fleets for 
Target Practice 


take off our hats to 
the Frenchman who con- 

ceived the idea illustrated be- 
low. For simplicity of construc- 
tion and the efficiency with 
ich it performs its duties, it 

in a class all by itself. It is 
nothing more or less than a 
fleet of dummy airplanes sus- 
pended from a crossbeam at- 
tached toa tree to afford target 
practice for the French air men. 
The dummy planes are suspended just as 


any boy might suspend toy planes, except 


that strong wire rope is used. The rope is 
long enough to give plenty of opportunity 
for the wind to whirl and toss the planes. 


vice combines two w nown auto- 
mobile devi the radiator shutter 
and the thermostatic control for the 
temperature of the eigine wate 

The combination of the two d 
vices has made it necessary to make 
the apparatus in two parts—an ex- 
pansion drum which moves a shaft 
and a bell-crank lever to operate the 
shutters, and a syphon thermostat in 
the return water line to the radiator 
top tank, The two parts are joined 
by means of a short flexible hose 
which ends in a small metal tube at 
the end of a pot in the return water 
line. This tube is filled with a sensi- 
tive liquid which changes into a gas 


when the temperature of the cooling 
water passing around the tube in the 
iron pot in the water line reaches 140 


Frock Oficial Photo 


‘The airplane targets suspended from a crossbeam 
attached to a tree sway and dart about in the wind 


Maybe you have special needs. Write to the editor about anything within the scope 
of the magazine. He will be glad to help you. 
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Curing Soldiers’ Wounds with 
Granulated Sugar 


ESPITE the terrific fighting in 

the present war there will not 
be so many one-armed and one- 
legged men’ as there have been 
past wars. The reason rests with 
the surgeons and the methods of 
treatment given the wounded. Dr. 
Alexis Carrel has been doing some 
remarkable work in France. He has 
made an effective antiseptic from 
sodium hypochlorite and boric acid. 
But for real ingenuity credit has to 
be given to Dr. Erich Meyer, of Ger- 


many. He has cured wounds with 
sugar. 

After washing out the wounds he 
has dressed them with ordinary granulated 
sugar covered with a compress, renewing 
the sugar every second or third day. This 
simple treatment, according to Dr. Meyer, 
has been notably successful. In a number 
of instances amputations have been pre- 
vented because the wound was sugar-cured. 


This New Furnace Burns Soft Coal and 
Cleans Its Own Radiator 


N view of the coal 
hortage and the ne- 
cessity of burning more 
soft coal than ever be- 
fore for heating apart- 
ments and private 
houses, a new furnace 
that has a self-cleaning 
radiator which does not 
become clogged with 
soot is timely. By 
means of a diving flue 
the soot is deposited 
in the fire chamber be- 
fore it has a chance to 
enter and stop up the 
flues. The radiator may 
also be used for burning 
hard coal, coke, or wood. 
The furnace is so con- 
structed that it may be 
used for either a single 
register or pipeless fur- 
nace, or with the radi- 
ating pipes. It has the 
up-to-date _ appliances 
for humidifying the air 
and securingcleanliness 
and ventilation. 


ing furnace. 


‘A type of car used for calibrating water current 
me 


Tt may be used with 
single-register or radiating pipes 


ters for measuring the velocity of running streams 


Calibrating Water Current Meters 
Which Measure the Flow of Rivers 


Ts little railroad shown in the pho- 
tograph above is not for the purpose 
of joy-rides for school-boys, as a youngster 
might think at first glance. It isa conveyor 
for an instrument of large name and im- 
portant purpose, which is used to calibrate 
water current meters, instruments used by 
civil and hydraulic engineers for measuring 
the velocity of the 
water flowing in rivers 
and open channels, 
These velocity meas- 
urements, in connec- 
tion with the cross- 
sectional area of the 
stream at the point 
where the velocity 
measurements are 
taken, are used for 
computing the quan- 
tity of water being dis- 
,, charged by the stream 
“in agiven time. Such 
tistics are necessary 
in many engineering 
projects, such as water 
power development, ir- 
rigation and flood 
prevention. 

Hundreds of such 
calibrations are made: 
annually by the United 
States Geological Sur- 
vey, the United States 
Reclamation Service 
and other branches of 
the Government. 


The Largest Direct-Current Power Plant 


Each generator is in four parts and each of the four 
parts required an entire freight car in transportation 


The generators 
are driven by four 
teen 6000-horse. 
power and one 4000. 
horsepower recipro- 
cating engines of 
the gas-steam type 
and one 1500-horse 
power straight 
steam engine 


current generators ever built in this 

or any other country is now rapidly 
nearing completion at the Detroit works of 
the Ford Motor Company. This power 
plant has a maximum rating of 65,000 kilo- 
watts or approximately 87,000 horsepower 
and is the largest strictly direct-current 
system in existence. 

This immense amount of power is used to 
run the motors which operate the more than 
eight thousand machines distributed over 
the forty-seven and one-half acres of floor 
space in the Ford factory. In addition, 
these generators supply current for the 
motors of the ventilating system and the 
lighting circuits of the plant. 


To installation of the largest direct- 


view of the gen 
tor. Each generator 
develops enough 
electrical energy to 
light 7500arc lamps 
or run three hun- 
dred street cars, 
It is equivalent to 
5000 horsepower 


The switchboard which controls this 
electrical system is 424 feet long and con- 
sists of 222 dark Tennessee marble panels. 
It was built at a cost of $400,000 or nearly 
$1,000 per running foot. The amount of 
copper used in its construction for bus-bars, 
switches, etc., was approximately 165 tons 
and at current prices would be worth nearly 
$100,000 in the raw state. 

In order to give unity to the whole system 
and insure continuous service at all times, 
an elaborate signaling system has been 
installed. This cor of a 200-pair tele- 
phone switchboard which connects with 
engine-operating stands, boiler rooms and 
every distribution center througaout the 
factory. In the office, in connection with, 
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this switchboard, is a panel carrying 300 
signal lamps and a duplicate set of tele- 
phone terminals. When a feeder is in 
operation a green lamp shows. Thi: 
placed by a red lamp when the feeder is not 
in operation. This 

makes the location of 
any trouble in the 
system an easy mat- 
ter. 

The field frame of 
these gigantic genera- 
tors is twenty-one 
feet high and twenty- 
six feet across the 
supporting legs. The 
weight of each com- 
plete generator is 105 
tons. Five tons of 
copper are used in its 
construction. Owing 
to their immense size, 
it was necessary to 
construct these gener- 
ators in parts, for the 
height of the arma- 
ture alone is greater than the clearance on 
most railroads at bridges and tunnels: To 
transport the parts of each generator from 
Ampere, N, J., to Detroit, Mich., required 
four freight cars. 

Each generator develops 3,750 kilowatts 
at an electrical pressure of 250 volts and 80 
revolutions per minute. This quantity of 
electrical energy would light 150,000 25- 
watt lamps, or 7,500 arc lamps. It is 
equivalent to 5,000 horsepower and the out- 
put of a single generator nes 

Peay 
ag 


would be sufficient to run 
300 street cars. Each gener- 
ator supplies continuously 
15,000 amperes of current 
The whole plant supplies 
260,000 amperes. he 
total output is one-eighti- 
eth of the potential ca- 
pacity of Niagara. 
These generators are 
driven by fourteen 
6000-horsepower and 
one  4000-horsepower 
reciprocating engines 
of the gas-steam type 
and one 1500 horse- 
power straight steam 
engine, all of which are 
direct-connected to the 
shafts of the genera- 
tors. The water used 


Hare you get on kden of the size of the gen 
by a simple comparison ‘the 
Sodd candlng aire penser ed ee 


‘mewn Balen So ceigets Sie pone 
Allies but they were discovered in 
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in cooling cylinders, pistons, valve boxes 
and bearings of the gas unit leaves the 
engine at a temperature of 175 degrees 
Fahrenheit and is utilized for boiler feed 
and hot water factory supply. The exhaust 
gases, at a tempera- 
ture of 1100 degrees 
Fahrenheit are em- 
ployed to maintain 
the temperature of 
the steam between 
the high and ‘low 
pressure cylinders of 
the steam engines, 
after which it pre- 
heats the boiler feed 
water. The steam 
engines are of the 
double expansion 
Corliss type. - The 
boilers contain 1800 
tubes having an ap- 
proximate heating 
surface of 26,000 
square feet. 
One of the Ways the Retreating Ger- 
man Army Tried to Prevent Pursuit 


HEN the Germans made what has be- 
come known as the strategic retreat 
of the Hindenburg Line they very naturally 
wanted to prevent the Allies from following 
them too closely. Various obstacles were 
put in the path of the 
pursuers. Those which 
they counted on to 
make the most trouble 
for their enemies were 
huge spiked boards, 
shown in the accom- 
panying illustration. 
These wicked-look- 
ing boards were placed 
all along the roads and 
in the trenches. They 
are constructed: of 
heavy planks thickly 
studded with spikes. 
These were covered 
overwith brush, leaves, 
branches of trees or 
any other available 
“camouflaging” device 
which might be de- 
pended upon to con- 
ceal the obstruction 
from the rapidly ad- 
vancing troops. 


Efficiency Hints 
and Little Helps 
for Your Office, Sir 


Above: A 
standard with 
separable trays 
for sorting and 
filing mail 


Gummed washers as tie 
fasteners to be attached 
lope or package 
ng other than 
first class mail matter 


| Adhesive tape container with 
| moistener for binding packages 


Below: A pin tumbler lock 
for loose leaf binders 


With this container 
muclage maybe 
applied and spread 
A stamp pad with an ink: hout getting the 
ing ribbon rol similar thout geting the 
toa typewriter ribbon 


A card-index holder 
having the names 
and addresses of 
customers in plain 
sight and the nota- 
tion covered over 
by the  overlap- 
ping index sheet Blue print file and desk with drawing- wrap a package 

board attachment for copying notes 

and measurements coveniently 
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A printing attach- 
ment for paper roll 
holders. It prints 
advertisement on 
each strip of the 
paper torn off to 


Do It With Tools and Machinery 


With an oxy-acetylene 
blow-pipe five 

stay bolts were 
fifty-eight minutes, a 
record time for such work 


Testing cartridge 
plug-gage heads to 
close limits, by the 
use of a fluid gage 


This holder for 
chisels and plane 
irons keeps the edge 
at the proper angle 


A tap or spout for 
puncturing a can 
cover. When at- 
tached to the can 
by a thumb nut, it 
delivers. the _con- 
tents in  driblets 


A paint gun for applying liquid coatings 
It works on the principle of an air brush 


‘An instrument that shows the elasticity Wheelbarrow that folds completely up 
of a bar. Method of placing it on the bar so that it occupies little storage space 
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An Engine-Carrying Fin for the Power-Boat 


A device for conserving floor space on the boat and 
for enabling the boat to turn in its own length 


‘The engine-containing fin principle applied to car floats. These large, clumsy floats can be 


handled as easily as a light motor-boat, and 


LL the captains who sail the briny 
deep are not isfied with their 
ships. Captain Samuel Golden was 

not so pleased with ships as he found them 
that hal did not think they could be im- 
proved. Therefore, he thought out meth- 
ods of improving power-boats. So far the 
captain. has built three boats, all designed 
along the same lines 

The last one, known as the “Shib rr" isa 
forty-foot houseboat equipped with a four- 
cylinder 28-hp. engine which operates at 
about 500 revolutions a minute. The 
peculiarity of the 
construction lies 
in the fact that 
the boat is eq) 
ped with a fin 
which is about 
twenty feet in 
length, twenty- 
seven inches in 
width at its 
est part 
twenty 
inches deep. 
engine is built in 
this fin. The 
propeller is an 
ordinary three- 
bladed side pro- 
peller, twent 
two by thirty- 
inch pitch. The 
rudder is smaller 
than those used 
in other boats of 
her size. 

The entire fin 


contains the 


‘A new type of boat which has a short narrow fin that 


engine. The propeller is always under 
water. This boat may be steered with great precision 


the need of a tug is thus done away with 


The water flows around the 
xtreme lines of the fin without any suction, 
Therefore, the full surface propeller blades 
are available for pulling as well as thrusting. 
The thrust from the propeller cannot rise 
into the air. No air can reach the wheel. 
The short narrow fin and the position of 
the rudder and propeller make it possible to 
steer the boat with great accuracy. One 
vantage in this construction lies in the 
fact that this type of boat may be used for 
many purposes, such as for tugs, lighters, 
pleasure boats, speed boats, ferry boats and 
ower life-saving 
oats. In 
crowded harbors 
it is very neces- 
sary to be able to 
handle ships 
= without ‘mishap. * 
‘The invention of 
Captain Golden 
makes it possible 
to turn any ves- | 
sel in its own 
lengthand makes 
steering far more 
accurate than it 
is with ordinary 
boats. 

The size of the 
fin is in propor- 
tion to the size of 
theboat. Inthe 
case of a float for 
railroad cars the 
finislargeenough 
tobea good-sized 
engine room. A 


is submerged. 
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A power-boat equipped with a short fin. The position and construction of the fin make it possible 
oat crowded harbor 


to turn this 


two-hundred-and-fifty-foot float would have 
a fin twelve feet in width. The engine 
would take up four feet, which would leave 
four feet on each side for passageway. On 
such a large boat a great part of the engine 
would be above the fin and there would be 
plenty of room to get at any part of the 
mechanism, 

Small boats, like motor-boats, have a 
narrow fin and a correspondingly small 
engine. All that is necessary in such boats, 
isarm space around theengine. Aman can 
reach any part of the engine from the 
floor above it. 


Zip! Zip! The Electric Fish Scaler Is 
Cleaning the Fish 

NEW device which has re- 

cently been Detented by 
Louis Weinberg, of Chicago, will 
enableanybody to scale a fish in the 
shortest possible timeand with very 
little effort. Thistinvention looks 
like an old-fashioned music-box 
cylinder, except 
that the teeth 
are mounted on 
a tapered body. 
The scraper 
blades or teeth 
are larger and 
farther apart on. 
the thick part of 
the body and 
finer and nearer 
together where 
it tapers. The 
coarse blades 
are to be used 
‘on large fishes 
having heavy 


electrically. A 
scales, 


an electric motor 


Turn on the current and scale your fish 
flexible shaft runs from 
to the tapering scraper 


it around in its own length. This is an important feature in a 


Can a Fish Frozen in the Ice Be 
Restored to Life? 


\CCASIONALLY a “fish” story gets 

into circulation which has such a 
scientific flavor that it challenges the credu- 
lity of even the very well informed. To 
this class belongs the story of 
tion of a fish called the 
which, it is reported, will come to life again 
after having lain frozen solid in the ice for 
months. 

According to the authorities connected 
with the United States Fish Commission, 
the Chindagaks is a newcomer not only 
into the field of fish literature but also into 
the lists of known species. None of the 
experts on the Commission has heard of it 
before. They 
declare that 
when a fish is 
entirely frozen, 
life is extinct 
though it is 
possible for a 
fish to appear 
to be. frozen 
when its flesh 
isonly stiffened 
from the cold. 
The blood is 
still _uncongealed, therefore 
the fish is still alive and will, 
of course, revive gradually 
when placed in water of the 
proper temperature. 

Even this will happen only 
to a fish which has been 
caught through a hole in'the 
ice and left lying exposed on 
theice surface until 
it has become stif- 
fened from the cold. 


Revolving nase. 
aan al iin 
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Tat, iim Ber 
‘This building was constructed entirely of corn. The color effects were obtained by using white, 
purple, yellow and red corn, many thousands of bushels being consumed in the making 


Residents of This Western Town Are A New Christmas-Tree Stand That 
Not Worrying Over Corn Shortage Prevents the Tree from Tipping 


jee over the bumper crops which ANY type of Christmas-tree stand is 
have surpassed all previous. records, the like a giant bottle with a broad base, 
fesidents of Mitchell, South Dakota, have into the neck of which the tree fits snugly. 
, given vent to their enthusiasm by building The bottle, or shell of the stand, is made of 
‘an enormous palace in which all the sheet metal or galvanized iron, and 
intricate designs in the ornamentation, to be filled with sand before the tree is, 
as well as the entire framework, are ye inserted in the neck. This gives con~ 
worked out either in grains of corn, siderable weight to the stand and 
cobs or stalks. The points of holds the tree stéady. 

stars in the American flag de-  (hrstr: When the tree is taken down, it is 
signs are ingeniously formed only necessary to turn the stand up- 
from quarter-sections of sharp- side down in order to empty it of the 
pointed ears of corn. sand. Water may be u: 

Sent 


~ Thousands of bush- instead of sand, if desired. 
els of corn were con- The use of water will 
sumed in making the make the stand 
palace. We are won- equally weighty and 
dering if the enthusi- will serve to keep the 
astic corn-growers have tree fresh and green 
heard the food conser- Gr much longer. It is so 
vation appeal recently This bottle-shaped Christmas-tree stand simple that a child 
made to the nation. may be weighted with either sand or water can adjust it. 
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House Numbers in Concrete—You 
Can See Them from Your Car 


‘HE latest style in house numbers in 
Pasadena, California, utilizes concrete 
blocks in which the numbers are molded. 
These are set out on the 
edge of the curb so that 
he who runs (in an auto- 
mobile) may read without 
getting out of his car and 
walking up to the house 
to find out whether it is 
the place he is looking for 
or not. 

The blocks are only 
four by seven inches, 
face surface, with tri- 
angular sides, that slope 
back from the street. 
The ruler shown in the 
picture is placed so as 
to give an idea of the 
size of the lettering. 


Setting Broken Bones by a 
Portable Machine 


AN EW machine for setting fractures of 
the legs has been designed and pat- 
ented by John H, Wilting of Buffalo, N. Y. 
One of the most interesting features of the 
apparatus is its light weight, thirty-five 
pounds. The average fracture-setting ap- 
paratus is too heavy to be moved about 


curb in front of the residences 
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from place to place. This one may be car- 
ried by the physician to the patient. 

When the machine is unpacked the case 
acts as a rest for the body of the patie 
Two arms support the legs. These arms 
are so arranged that the injured member 

may be set so it will be 
exactly the same length 
as the uninjured leg. 
The measure of the un- 
injured leg is taken and 
the injured leg is drawn 
out to correspond to it. 

Movable supports are 
provided for the limbs. 
Hence there is no strain 
on the fractured leg. The 
supports are made of 
wood fiber so that X-ray 
y be taken of 
the leg while it is rest- 
ing on the supports, A 
plaster cast may be put 
on the fractured leg while the patient is on 
the machine. 

When the machine is packed up it fits 
compactly in the case. This apparatus 
should be very useful for army purposes 
because it is so easy to move it about, 

The case is the size of an ordinary 
suitcase, and is made of black walnut, with 
a dust-proof cover. The large amount of 
aluminum and fiber which enters into the 
construction of the apparatus explains its 
extreme lightness. 


A fracture-aetting device which may be operated anywhere. |The entire apparatus may be packed 


up in the case 


‘case on which the patient's shoulders are resting, and 


it weighs only thirty-five pounds 


A New Sea Camouflage Foils the Submarine 


A painted curtain is used to conceal the 
guns and make the vessel appear unarmed 


‘The U-boat approached to within twenty yards of her intended victim believing her to be 
unarmed. Then the false curtain was dropped from the after-poop deck, revealing the big 
stern gun, The submarine was destroyed by the gun's first shot, the whole crew perishing 


T least one German submarine has 
already been sunk by the latest adap- 
tation of camouflage to sea warfare in 

the form of a painted curtain to hide the 
stern gun ofa merchantman. The purpose 
of this new adaptation of the camouflage 
idea which is now so commonly employed in 
connection with armored cars and tanks is to 
get the submarine to approach the vessel 
under the impression that she is unarmed 
and then to put the gun into play so quickly 
that the U-boat cannot submerge in time to 
escape being hit. 

While this kind of deception has been 


practiced in different forms, such as the 
dummy funnels and fake topsides of the 
German raiders Emden and Moewe and in 
the many grotesque futurist daubs of paint 
with which some of our own vessels are now 
blessed, this is the first time the ruse has 
been employed for the benefit of the sub- 
marine. 

According to the officer of the British 
vessel which had the encounter referred to, 
the German submarine was first seen some 
distance away with her periscope showing. 
The ship's big gun was hidden behind a 
collapsible curtain screen which covered the 
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entire stern and which had been painted Butter? No; Pass the Oleomar- 
to resemble lifeboats. 

The curtain was in sections, each with gestae) IP Tou Pees 
rings slipped over extensions of the rail JN some parts of Germany, according to 
uprights. It was lowered instantaneously the Bulletin of the Chicago Section of the 
as a unit by means of eited ie bots ta ont American Chemical So- 
ropes running over ciety, oleomargarine is 
small pulleys at the quoted at higher prices 
top of each upright than butter. “Now 
and tied to a cleat on how do you account 
the deck. The subma- for that?’ asked a man 
rine approached to ashe read it. We have 
within twenty _ yards no direct. information 
of the vessel. Several so we claim the privi- 
men clambered up out lege of several guesses. 
of the forward hatch The statement does not 
with a collapsible life- record just what kind 
boat. The ship's cur- of butter it is that is 
tain was suddenly cheaper than oleomar- 
dropped; the guns were garine, Some of us 


Spart pulley Spart a-part part 
As sit st anata 


brought to bear, and can hark back to stu- 
fired. ‘The first’ shot — dent days in Germany 
struck the U-boat at urging instontaneevstyasone unit. and. recall ‘little _plat- 
the base of the peri- ‘The top picture shows the camouflage ters of virile, puissant 
scope and she sank in in in position, its painted lifeboats and mighty butter that 
four minutes carrying le from a distance. The were placed before the 


lower picture shows the curtain lowered hi bl 
and the deck cleared for action guests at the table 
ceaais (but not the landlady), 


and the memory of it, through the long and 
The Up-to-Date Baby Hasa Wheeled oO Tiuous years, carries the sense of economy. 
Dressing Table Butter like that, seems bound to be cheap; 
CERTAIN Philadelphia (Pa.) manu- _ by rights it should be cheap; cheaper. an 
facturer is putting out on the market a anything else one can think of. 
baby-dresser on wheels, But there another 
whichis nothing more nor- reason which may explain 
less than a stout piece why even good butter 
of fabric stretched on a may be worth less than 
frame and supported on oleomargarine. There is 
wheels, so that it can be a fat famine in the land, 
moved from one room to. and oleomargarine pro- 
another. It is large duces a greater number 
enough to hold the baby’s of calories than butter. 
toilet articles as well as We are told by those 
the baby himself. who have traveled in 
The frame is made of Germany since the war 
steel with rubber [tired has been raging that the 
wheels. It is rigidly craving for fats, after 
locked when in use, but being on short rations 
easily folded up and put for a while, becomes so 
out of the way when not intense that the mere 
inuse. It occupies avery sight of butter induces a 
small space when stored. disposition to throw all 
It is perfectly balanced propriety to the winds 
and cannot be_ tilted and devour the fat like a 
over, nor will it close up beast, Oleomargarine 
before it is locked. may “go further” than 
When not in use for butter in satisfying this 
baby, it can be used as intense craving.— 
a tea-serving table. Extwoop HENpRICK. 


her crew with her. 
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‘An exact reproduction, in miniature, of a large hotel now 
being built in New York. The windows are of real glass 


A Miniature Hotel With Two 


Thousand Rooms 


"Te picture above shows a remark- 
able model of a gigantic hotel which 


is 


lanned for New York City. 


The 


lel is a faithful representation of the 


building as it will appear. 
detail of 
ing effects and _ general 
tion has been faithfully por- 
trayed. The result is a little 
palace that might accommodate 
a whole community of Peter 
Pans. The model was cor- 
structed from the plans of the 
architect who designed the great 
hotel that is to be. The ma- 
terial used ‘was wood pulp 
stained to imitate perfectly the 
stone which will be used for the 
new building. The windows of 
the miniature are of gla 
| The real hotel when finished 
will be'enormous. It will have 
a ballroom which will ac- 
commodate three thousand 
dancers. There will be two 
thousand guest rooms in the 


E 


ornamentation, coloring, 
construc- 


building and preparations 
ate being made toserve more 
than million people during 
the first year it is open. 


ry little 
light- 


ployed. Fi 


necessity arose would be impossible. 
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A Motion Picture Camera 
That Stands on One Leg 


RTHUR SELDEN of Roch- 
ester, N. Y.; intends to 
employ a’ single switiging-sup- 
port in place of the stationary 
tripod of a motion picture cam- 
era to facilitate the following of 
moving objects and a crank at- 
tached to the operator's belt to 
imize vibration by indirect 
driving. -No provision is made 
for focusing... *, 

In motion picture work, lenses 
of universal focus are not em- 
ployed. An object moving to 
or from the lens within certain 
distances will necessitate re- 
focusing. At the same time 
the crank must be kept in mo- 
tion without the slightest varia 
tion in speed. The photog- 
rapher using a camera with a 
single swinging support would 
find both his hands well em- 
‘ocusing of the lens pene 
tis 


doubtful, too, whether a smooth, even turn 
could be made with a crank attached to the 
flexible body of a man, 

Although in this case the inventor has 


Qs 


to belt 


‘The photographer using a camera 
with a single swinging support, 
such as the one shown, would find 
both his hands well employed 


Flexible shaft’ 


ank attached 


given most of his atten-, 
tion to a more accurate 
centering of an object in 
motion, it should be re- 
membered that this fea- 
ture, with rare exception, 
is not desirable in motion 
picture work, An ob- 
ject in motion which is 
continually photographed 
in or near the center of 
the film in spite of its 
movements will, when 
projected on the. screen, 
dazzle the eyes of specta~ 
tors, because the back- 
ground, which is greater 
in area, will assume in an 
opposite direction. the 
identical motion which 
has been arrested in 
the object, At best, 
the majority of such 
pictures are some- 
what confusing and 
consequently seldom 
used. 
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Commuting by Airplane from the 
Suburbs to New York 
TX April, 1916, the New York Flying 


Yacht Club, the only club of its kind 
in the coun- 


879 


ing their machines. On the roof of the 
structure will be two observation cupolas 
which will be used chiefly by officials for 
timing the races. The roof will also have a 
powerful searchlight that will be a guide to 

the aviators 


try today, who fly in the 
wasorganized night. The 
for the pur- searchlight 
pose of estab- will cast a 
lishing on the bright per- 
Hudson pendicular 
River a sta- heaven- 
tion where ward contin- 
aviators and ually ever: 
owners of hy- nightand this 
droplanes will be a bea- 
could “house” contothemen 
their ma- coming home 
chines after to roost, 
making fly- A string of 
ing trips to ‘The proposed club house of the New York Flying Yacht lub hangars will 
Manhattan and its string of hangars in which the hydroplanes will be built on 
Island. The the water's 


day is coming when “commuting” by air- 
craft will be a common thing. It has been 
done already by a few wealthy men whose 
homes are on the water front several miles 
from New York city. These air travelers 
will find it necessary to have ‘garages’ " for 
their machines while they sojourn in the 
city. The hangars will be erected near the 
club house which will soon be erected 
at One hundred and Twenty-ninth Street 
. and Riverside Drive on. the. Hudson. 

The club building 
will be two stories in 
height, with a spacious 
roof garden, A cater- 
ing room and a ban- 
quet hall will be found 
on the lower floor. The 
trophy and club rooms 
will occu the second 

‘A balcony will 
eae each floorand 
the structure will have 
verandas on all sides 
where members and 
visitors can sit and 
watch the machines in 
their flight over the 
land and river. 

‘A gangway will lead 
from the south side of 
the structure to the 
river, and this walk 
will be used by all per- 
sons leaving and board- 


‘The hot air rising from the furnace heats the 
oven and circulates around the contents 


edge close to the club house. These will be 
so constructed that an aviator can pull in 
or take out his flying machine with the 
greatest ease. The hangars will be big 
enough to hold the very largest types of 
hydroplanes. 


Using the Heat from the Hot-Air 
Furnace for Cooking Purposes 


iF you have a hot-air furnace you can do’ 
your baking by its heat. Here is how it 
may be done. A sheet-iron oven can be 
built into the hot-air conduit, as shown in 
theillustration, and the 
heated air can be made 
to flow around the 
sides and the back of 
theoven. By this heat 
the contents of the 
oven will be thoroughly 
baked and none of the 
disagreeable gases in 
the hot air will be 
allowed to touch them. 
Apparently, here is a 
practical device which 
can save many a dol- 
Jar on your coal and 


gas bills. That at 
least is what Albert 
aro, of Illinois, who 


is the originator of the 
idea and inventor of 
the oven, believes. 


An ‘Imported Jungle in a School Yard 


A method de luxe by means of which one set 
of children could dispense with school books 


HE children in the family of Mr, Arabian lore more interesting by far than 
George Getz, of Chicago, Iil., are not fairy stories. The children know all about 
iclined to neglect their school work. the honey bear, the various types of mon- 
In fact, there jis little keys and other small 
difference between animals, including 
the school hours and guinea pigs and rab- 
therecreationperiods; bits. All are to be 
for according to the found in their private 
system of education 200. 
which Mr. Getz has 
established for them, 
school work is recrea- 
tion. 

On the Getz estate 
at Lakewood, Michi- 
gan, where the chil- 
dren pass the greater 
part of the year, there 
is a veritable jungle, 
full of animals, wild 
and tame, from which 
the lessons in zoology 
may be illustrated at 
first hand. There 
are camels on which 
the youngsters may nectar for the bees. 
ride while they learn : There are vege- 
all there is to know The schoolhouse, built for three children, tables and farm ai 
from the Arabian answers the purpose of a church on Sundays: mals of every descri 


When the lesson is 
on. birds, there are 
still finer facilities for 
study. In theaviary 
there is almost every 
kind of hird known to, 
man. These are kept 
in congenial groups 
under the care of ex- 
perienced fanciers. 
Of course there are all 
kinds of flowers to 
supply not only 
beauty of landscape 
and material for bota- 
ny lessons, but also 


caretakers about the tion, some native to 

habits of the camels and listen to tales of _ the United States and others from different 

mystery about the great African desert and partsof the globe. Geography and History 
are taught at the same time and in connec- 
tion with the Nature study 


In the aviary almost every kind of bird known to man is kept. History and Geography are taught 
in story form in connection with the bird and animal lore of the different countries 
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Illuminated Muffs—They Rob London 
Fog of Its Terrors 


LLUMINATED wearing apparel hereto- 

fore has been designed chiefly for men; 
now the women may 
blaze forth in glory. 

Take, for example, 
the muff illustrated here. 
It is adorned with an 
animal's head having 
twoeye sockets intoeach 
of which a small electric 
bulb is screwed, A bat- 
tery nestles comfortably 
ina pocket in the bottom 
of the muff. Wires con- 
nect eyes to eyes, and 
eyes to battery. A 
push button is inserted 
in the circuit—and the 
muff is ready for opera- 
tion, 
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many Europeans live. But when the 
canals freeze over, the youngsters flock to 
the ice with the instinct of ducklings for 
water. They make a kind of sled out of 
odds and ends of wood—and wood is a 
luxury in China—and 
then add to their equip- 
ment a long pole having 
a spike in one end. 

Standing on the sled, 
they push themselves 
along at a fair rate of 
speed, and their screams 
of enjoyment are not 
Jess hearty than those of 
boys in other parts of 
the world. 

Generally _ speaking, 
China is a cold country 
compared 
territories 
same latitude. 
winters are much more 


in 


If, on a dark night, : == Electric severe and of 
our ‘lady drops a coin, ARNG Thule Ty ibs tonger dura- 
loses her way, can't right: Diagram of | ) y hy tion than 
find the keyhole—she the wiring plan { #R \ ours, so that 
need only press the but- Push! |i the little 
ton and lo! there will be plenty of light. ui Chinese boys 

When the fog settles down over London, get a great 
during these times when the streets remain deal of enjoy- 


unlighted at night on account of air raids, 
the wearer of one of these muffs will not 
be likely to become confused or disturbed. 


The Homemade Ice Sleds of the 
Chinese Boys 


JOYS are boys the world over, and they 

will find a way to enjoy the ice and 
snow, whether they know anything about 
skates or not. In China, skates are a great 
novelty, and are seen only in cities in which 


‘The Chinese boys fashion their sleds out of 


‘odds and ends of wood and push them over 
the glassy surface with spiked poles 


ment out of 
their impro- 
vised sleds. 


Mysterious Sounds That Continually 
Baffle Science 

M YSTERY still attaches to certain ex- 

plosive sounds, heard in various parts 
of the world and known to science as 
“brontides.”” On the coast of Belgium 
these sounds seem to come from the sea, 
and are called locally “‘mistpoeffers.” In 
the Ganges delta, of India, similar sounds 
are called “Barisal guns Brontides are 
well known in some parts of Italy, where 
they bear a great variety of names. In 
a sound of this character is known as 
the “gouffre,” while in parts of Australia it 
is called the “desert sound.” Brontides 
mostly take the form of muffled detona- 
tions, of indefinite direction. Probably 
they are of subterranean origin. Studies of 
eccentricities in the transmission of sound 
through the atmosphere, lead to the con- 
clusion that some of the sounds hitherto 


reported as brontides were really due to 
cannonading or blasting. 


Making Flour from Pigskin 


A de-hairing machine leaves the skin so free from 
dirt that the “‘cracklings” can be used for bread 


By Lloyd E. Darling 


'N Chicago a certain factory makes a 
business of putting out what are called 
‘« “hog de-hairing” machines. The func- 

sion off these devices ia to cleus up a hog 
after the slaughter—thereby supplanting 
an old-fashioned process which made use 
of knives that scraped hogs razor-fashion. 
Porkers used to emerge from this latter 
process looking like an old-time Yankee— 
that is, reasonably smooth-shaven as to 
face, but exhibiting a sizable beard under 
their chins that the mechanically-wielded 
knives hadn't been able to reach, For the 
same reason the under side of their legs was 
left _unshaved. 

With the newer kind of machine, how- 
ever, the pigs emerge thoroughly cleaned 
up—so immaculate in fact that they are 
referred to in the pork-packing profession 
as “polished.” This is accomplished by 
thoroughly scalding the hogs in the usual 
fashion, and then running them through a 
machine which is nothing more nor less 
than a battery of “beaters.” The beaters 
are built up of thick canvas or rubber 
belting bent in the form of 
loops and studded with an- 
gular metal pieces which do 
the. actual work of “polish- 
ing” a hog. These loops 
are attached to steel shaft- 
ing which is revolved at a 
rapid rate by means of suit- 
able chains and gearing. 

‘A hog about to be polished 
is made to run the gauntlet of a 
whole row of these rapidly- 
revolving shafts, armored as 
they are with their steel-studded 
loops of belting. He is spanked, 
and batted, and massaged, and 
rolled over and over by the 
flying loops. They remove his 
whole outer skin or “scarf” at 
the same time that the hair de- 
parts. Luckily he is dead or he 
might seriously object to such 
treatment. Some of the looy 
revolve up and down and the 
others laterally, thus causing 
the hog in his moving around which polish up 


‘The des 


hairing machine with 
its battery of “beaters” 
‘the hogs 


Coming direct from the scalding tub the 
hogs are now ready for the final polishing 


to be struck from all angles so that every 
portion of his anatomy is reached. There is 
no Yankee beard effect left when these 
machines get through with him, His own 
mother wouldn't know him, as the saying 
goes, he is so much changed in color and 
general state of cleanliness, 
The machines are built in a variety of 
forms, through some of which the hogs go 
vertically, through others horizon- 
tally, The machines work with 
great rapidity as compared with 
old knife-scraping forms, 
Some of them have a capac- 
ity of one thoroughly cleaned 
hog per second. 
hese hog-cleaning ma- 
chines have been installed 
now in practically all of the 
commercial packing plants of 
the country. The fact that 
they so thoroughly clean the 
porkers is far-reaching in its 
effect, especially from the 
consumers’ point of view. 
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Reclaiming Discarded Metal 
from Scrap Piles 


HE price of metal has risen to 
such an extent that many con- 
cerns are searching their scrap piles 
in an endeavor to find parts of ma- 
chinery which may be repaired and 
put back into use. At one Western 
mine enough dollies and dies were 
found in the scrap pile to last three 
months. They were welded up at 
a cost of one dollar each. New ones 
would have cost nine dollars. In the 
same scrap heap enough short ends 
of tungsten steel were found and 
welded together to last a year. 
In the scrap pile of a railroad shop 


Drawing the hogs up out of the scalding tub, 
Preparatory to passing them through the machine _ 


As before mentioned, pickled pigs’ feet, and 
snouts, and tails, are much more palatable 
because of the absolutely clean condition 
of the epidermis. The brine is not contam- 
inated with hair and dirt left on the skin. 
Even the ears on the hog are polished inside 
and out. 

It is through this cleanliness obtained 
by new packing processes that it is now 
Boab to make desirable flour for bread 
rom the skin of hogs. 

In every pork-packing plant there is a 
residue left from the process of trying out 
lard. It is a mixture of fatty tissues and 
bits of skin, It is called “‘cracklings” and 
is very similar to the residue obtained by 
housewives when frying 
out bits of grease. These 


eracklings from a 

packing plant come 

in rather dry form, A 
the various bits ‘having 
caked together in the proc- 
ess of squeezing out the 
grease. It is these cakes 
that the maker of pigskin 
flour grinds up. The re- 
sulting powder is very 
clean in appearance, and 
is slightly yellow in ‘color 
like fine corn-meal. Mixed 
with a slightly larger por- 
tion of ordinary flour, this 
substance makes very rich 
bread, without additional 
“shortening,” and is con- 
sidered decidedly _ pala- 
table and nutritious. 


If ivertes 
rei. 


out—a parachute 


a lot of old locomotive drivers were 
found. These had been discarded 
because of cracked spokes. The 
cracks were welded and the wheels are 
again in use. This reclamation of scrap 
is made possible by the oxyacetylene 
process of welding and cutting. Before 
long, searching the scrap pile will be almost 
as popular, and perhaps more profitable, 
than digging for gold. 


A Toy Gun for the Pacifists. It Shoots 
An Umbrella 


O of the latest additions to the list 
of harmless weapons for the juvenile 
iors is a gun which shoots out from 
its barrel an unfolded umbrella, or para- 
chute and flag. A strong spring takes the 
place of powder. The firing mechanism is 
very similar to that of the ordinary small- 
caliber revolver. When the gun is 
ready to be fired the umbrella lies 
telescoped within the 
barrel. | When the 
trigger is pulled the 
hammer is released 
from its cocked posi- 
tion, striking the fir- 
ing pin and releasing 
the catch holding the 
umbrella, Thus re- 
leased the umbrella is 
forced out of the bar- 
rel andis unfolded, the 
ribs which hold the 
frame out and retain 
the extended para- 
chute in shape being 
attached by cords to 
the gun. 
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‘The lion was 
photographed 
on the first 
exposure 
Afterwards 
the man 
was taken 


The actor 
must see 
the lion in 
front of him 
justasplainly 
‘as does the 
audience 


How “the Lion and the Lamb” Lie 
Down Together in the Motion Pictures 


“YJ THAT chances actors take!” you 


may exclaim when you examine 
the photograph above, showing a man and 
a lion, with a none too pleasant expression, 
in a hollow log together, each apparently 
unaware of the presence of the other. 
It seems a pity to spoil the effect of 
such a good thriller by 


A Labor-Saving Dump Car. It 
Does Away with Shovels 
Be speed in unloading and 

economy of labor are se- 
cured with a new dum 
which throws material to either 
side of the track. The side of 
the car turns down when dump- 
ing and serves as an apron to 
carry the material clear of the 
track and cars. In this respect 
the car differs from any other 
made, as it discharges the ma- 
terial in such a position that no 
labor whatsoever is required for 
shoveling. As the regular train 
crew can handle the dumping apparatus, 
the services of section gangs, regular 
laborers, or extras are not required for 
dumping. The speed of unloading also 
releases the rolling stock quickly; for the 
cars may be immediately returned for 
loading, instead of being held for about 
ten days as formerly. 

A car is dumped by compressed air, 
and one car or an entire train can be 
dumped at one time. The dump car 
is all steel, and the body is supported on 
rockers. Equilibrium is provided for by a 
Gatiraaes in the center ol each cocker ai 
face. In dumping, the box is merely 
tipped off this flat surface. When the box 
is empty the low center of gravity causes 
it to roll back into place. The car may 
be dumped to either side by making a 
slight adjustment, A link fastens the car 


in’the upright position, and a separate lock 
makes it impossible to dump the contents 
to the wrong side 

On a single division of an Eastern road 
the cost of removing waste was reduced by 
the side dump cars from $100 to $37 a day. 


telling the truth about the 
filming. The lion alone 
was taken during one ex- 
posure of the film. When 
he had bowed himself out 
of the log and back into his 
cage the man was allowed 
to take the center of the 
screen, or rather of the log, 
and was photographed in 
proper relation to the lion 
‘on the second exposure of 
the same film. But on the 
screen, of course, they both 


appear in the log at the 
same time, 


Barking Wood by Machinery 


The logs of wood are made to rub against each 
other and scrape the bark off automatically 


‘OOD barking today is not what it 
W used to be—a hand process carried 

out with long sharp knives. One 
or two hollow steel drums are all that 
are now seen in the modern barking mill,— 
drums that remove the bark from many 
tree trunks at one time. 

Perhaps a dozen huge trees are cut up 
into a thousand pieces. These are fed into 
one end of the horizontal, rotating drums. 
‘The angle irons, which make up the steel 
framework, grip the edges of the logs, 
tumbling them about so that they rub 
against one another. The bottom of the 
drum is immersed in a tank of water, so 
that the bark is soaked and easily peeled 
off. Fresh logs fed into the drum on con- 
veyors push the barked logs on to dis- 
charge-conveyors at the opposite end of 


dry” on the top of the barking machine 
structure, 

There is little about the operation that 
requires attention. In fact, one operator 
now takes the place of nine skilled whittlers. 
Altogether, the result im a fair-sized mill 
which turns out six or seven hundred cords 
of barked wood in a day, is a saving over 
the hand method of about three hundred 
thousand dollars a year. 

Strangely enough, though theory would 
seem to indicate that sharp points mounted 
radially in the inside of the drum would 
be more efficient than blunt angle irons, 
such points are not the choice of experience. 
While these points would peel off the bark 
in considerably less time than the irons do, 
they would also dig into the “flesh” of 
the wood. The resulting saving in time 


the drum. would be 

The con- more than 

struction of offset by the 

this barking decrease in 

drum is as in- the commer- 

nious as is cial value of 

its principle. the wood. 

Since it For this rea- 

would not do son, it has 

to immerse been found 

the bearings best not even 

of the drum to grind 

in the water, down the 

the drum is edges of the 

suspended on angle irons. 

endless As a result 

chains which the wood 

run over pul- comes out 

leys mounted The neve without a 
“high and logs peel off their own bark. It is operated by one man ise. 

from sawor Unbarked wood return: Diagram show- 

wood pile ing the principle 

\ Wood intane | Tetum esoveyor —— and operation of 

{0} [|] Berked wore ing machine. A 

| dozen huge trees 

cut up into a 

, ie thousand or 

} | \ discharge ‘more pieces may 

bed be fed into the 

' drum at one 


time, tumbled 
and 


c= & 


as te boiler room 


Perforated plate and finally dis- 


charged clean 


Protecting Battleships with Compressed Air 


Should a vessel be torpedoed the inrush of water 
will be stopped by outrushing air under pressure 


into giant diving bells or caissons 
to help protect them from formate 
attack, It sounds impossible, but 
for it is merely adaptation of the princi ile 
of the air lock, This has 
been used for many years 
in sinking underwater 
foundations or driving 
tunnels under rivers and 
even in ship salvage work. 
The hulls of the ships 
have simply been divided 
into a large number of 
compartments to be filled 
with compre: air. 
Should one or more of 
these compartments or 
chambers be shattered 
by the explosion of a tor- 
pedo or mine, the ad- 
jacent compartments are 
filled with compressed air 
until the pressure of the 
air counterbalances that 
of the wate the dam- 


Urnce SAM'S ships have been turned 


aged section. When this 


occurs, no more water can 
flow into the vessel and 
she may be towed into 
port or proceed under her 
own steam if her engines 
have not been damaged. 
Almost the same con- 
ditions hold true in or- 
dinary household work 
when an empty tumbler 
is plunged bottom upward into a dish-pan 
of water. The water enters just so far, 
until the air trapped in the glass is com: 
pressed to a point where its pressure equals 
that of the water. Then no more will enter. 
As shown in the accompa ig illustra- 
tion, the hull of the ship is divided into a 
great number of compartments. Should 
‘one of these be punctured by any means, 
the ones next it are immediately filled 
compressed air until the water pressure is 
equalized and no more can flow in. The 
compressed air may or may not come 
into contact with the water in the damaged 
compartment, according to whether one or 
mere than one chamber is punctured. In 


any event the pressure of the air in the 
nearest surrounding intact compartments 
acts equally in all directions and is liable 
to make the bulkheads and decks leak. 
For this reason air at a lower pressure is 
=y pumped into the adjacent 
compartments, the pres- 
sure diminishing as the 
distance of the chambers 
fram the damaged area 
increases. In this man- 
ner, the difference in the 
pressures in the adjoining 
compartments is only a 
few pounds and the bulk- 
heads and decks are well 
able to withstand it with- 

out leaking. 

The use of this system 
has occasioned very little 
change in the design of 
the vessels, for battle- 
ships always have been 
divided into many cellu- 
lar divisions for restrain- 
ing the inflow of water 
through damage by col- 
lision. Again, means for 
pumping the compressed 
air into the compart- 
ments was already in 
place in the form of pipes 
to pump fresh air into 
and exhaust foul air from 
the chambers. 

Compressed air is also 
a common commodity on 

battleships, being used to run the refrigerat- 
ing machines, to fire torpedoes as well as 
charge them and to remove the hot gases 
from the gun barrels after firing. It was 
therefore only necessary to provide suitable 
means for connecting the compressed air 
supply with the compartment pipes. This 
did not of course change the design of the 
inner hull or appreciably increase its weight. 

The system, the invention of William 
Wallace Wotherspoon, a New York City 
engineer, was first installed on the armored 
cruiser North Carolina, All of our recent 
battleships have the system, so that our 
sailors crossing the seas or working in the 
war zone have a chance against torpedoes. 


886 


The Air-Lock Principle Applied to the Battleship 


‘Mafiholes to reac 
adj 


‘cQmpa 
ments from air indies 
ee 

—— 


Air locks to permit me 

sto descend into dartaged 
‘compartment If all water 
is. slown Out. oy th 


Foiling the Torpedo with an Armor of Air 


The broken-away section at the left shows how the compressed air at a pressure of fourteen pounds to the 

iments in the way of the boilertoom would be Square Inch. Adjacent compartments. are filled with 
filled with compressed air were the vessel hit amidships. air at the lesser pressures of nine and four pounds, ac- 
Similarly, the. seetion at” the right 3 the cording to nee from the punetured. section. 
Somparttnents would be filled if the boat were hip thas injured cou d'torport under its own 
the the feft it Is noticed that the intact it men to descend ito 


. steas 
compartment nearest the damaged area is filled with the injured compartment to make temporary repairs, 
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A Novel Color Mixer for Teaching 
Blending Effects 


VERY simple and novel device for 

illustrating the various color effects 
produced by mixing different paint pig- 
ments can be made in the follow- 
ing way: 

Prepare a series of pigment 
“matches,” as shown in the illus- 
tration, This can be 
done by obtaining the 
soluble pigments in dif- 
ferent colors and making 
each into a thick paste 
by mixing with a little 
glue. Dip the end of a 
match stick into the 
pigment and when the 
adhering mixture dries, 
mount it on a card- 
board with one or two 
other similarly prepared 

“matches.” When 
these are immersed in a 

linder of water, the 
pigments at once dis- 
solve, and as they inter- 
mingle, the true color 
effects of the mixed pig- 
ments are at once ap- 
parent. This is by far P ihatbestonaibed yet 
employed for teaching color effects to a 
class of pupils. 


Employing Deadly Gases Against the 
Sleeping Sickness Fly 


'N British East Africa great annoyance 
has been caused by the tsetse-flies, a 


the effects of 


Yellow dipped match 


Pigment “matches” dissolved in water to 
show 
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Shoe-Shining by Electricity in a 
Self-Elevating Chair 
NEW shoe-shining machine, invented 
by Otis R. Hasty, of Elgin, Ill., is a 
combination of an ordinary chair and an 
electric elevator. You mount the 
chair at practically the normal 
height. The bootblack throws a 
lever. An electric motor drives 
some gearing which 
raises a rack-pinion con- 
stituting the supporting 
column of the chair. 
The foot rest is rigidly 
connected, with this col- 
umn, so that it rises at 
the same time, 

After rubbing on the 
paste, the bootblack 
plugs'a short flexible 
cable to a shaft jutting 
out at the bottom of the 
machine. The shaft 

= which is geared to the 
motor also, imparts its 
rotation to the flexible 
pub cable and to the cir- 
cular buffer at the end 
of the cable. The buf- 
fer speeds around and 
brushes your shoes in a twinkling. Such 
little time is required for the operation that 
one bootblack can attend to two patrons 
at a time, polishing the shoes of the first 
while the paste on the second pair is 
“setting.” 


Yellow sedi- 
ment 


d sediment 


H1 Orange mix 


different colors 


species closely allied to the ordinary 
house-fly, but which in that locality 
is considered particularly dangerous 
to health. In New Langenburg, a 
district recently acquired from the 
Germans, it has been impossible to 
maintain horses, cows or cattle of any 
description on account of the mor- 
tality caused by the diseases which 
the flies are said to carry. 

The extermination of the flies has 
therefore become a matter for Govern- 
mental consideration. The latest 
suggestion awaiting experiment is the 
use of gases, mous to the flies. 
These, it is believed, could be carried 
across the fly-infested areas by the 
monsoons, in the same manner as 


the destructive gases are carried in 
trench warfare. 


‘You don't have to be an athlete to climb into this 
chair. An electricmotor raises you to the proper height 
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German Trenches as Comfort- 
able as Houses-~ 


GERMAN trenches taken by 
the enemy have excited con- 
siderable comment because of the 
complete manner in which they are 
fitted up. Many of these trenches 
have been found to be unaffected by 
the heaviest bombardment. Some 
of the shelters taken had been ex- 
cavated to a depth of about forty 
feet. They had galleries one hun- 
dred and fifty yards long and seven 
feet high. Large rooms opened out 
from the galleries. Both galleries . 
and rooms were lined with strong 
timber. Ventilation was afforded 
by oblique shafts. The exits, of 
which there were many, consisted 
of staircases. The steps were fitted 
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with steel treads, and ramps having 
a gentle incline. 


Wearing Spikes on Your Feet to 
Prevent Slipping on Ice 


'VERYBODY knows the difficulty of 
maintaining a foothold when walking 

on ice or sleet and slush-covered streets. 
A device which can be worn either on shoes 
or rubbers to prevent slipping has been 
invented by C. A. Anderson and G. H. 
Schepstrom of Illinois. Mr. Anderson, 
who is a shoemaker, noticed that every 
winter there was a demand for creepers 
but that few of the creepers on the market 
at aa faction to the wearers. Not 
aving facilities 3 
to make’ the ~~ 
steel spikes nec- 
essary to con- 
struct creepers, 
he called for as- 
sistance on_his 
friend, Mr. 
Schepstrom, 
who is a sheet 
metal worker. 
Together they 
produced a 
type of cree 
which has poe 
tinct advan- 
tages over the ordinary kinds in use 

The new creepers are fastened by straps 
in much the same way as are some skates. 
There are steel studs on both the sole 
and the heel which enable the wearer 
to stand securely in any position. 


‘The device is nothing more 
and a horn which amplifies the weak sounds of the relay 


‘A new ice-creeper which may be worn over shoes, 
boots or rubbers. It is strapped on like a skate 


than a phonograph diaphragm 


Applying the Principle of the Phono- 
graph to the Telegraph Sounder 


N long telegraph lines, the current 

coming into a station is generally so 
weak that it cannot even pull down the 
magnet of the loud-sounding instrument. 
The current can, however, operate a small 
magnet ona very sensitive telegraph instru- 
ment. By making this small magnet close 
a heavy battery circuit in which the loud 
sounder is placed, the sensitive instrument 
acts as a relay and overcomes the difficulty. 

Eats batteries and instruments are 
therefore needed 
at every station. 
In any large size 
telegraph sys- 
tem, the ex- 
penses of their 
upkeep are con- 
siderable, 

‘A very clever 
invention of 
R.A. and B. M. 
Grout,of Daven- 
port, Iowa, does 
away with this 
expense by am- 
plifying the 
weak relay clicks directly by means of a 
diaphragm and horn such as are used in all 
phonograph instruments. The weak clicks 
are transmitted to the diaphragm whose 
vibrations act upon the air and shoot their 
corresponding sounds out through the horn. 


Housekeeping Made Easy 


The picture bs 
low shows a 
skein-holder for 


A lighter for 
starting fires 
without using 
Paper. Into a 
decorative can 
holding kerosene 
‘an asbestos mop 
is dipped. When 
lighted, the mop. 
isheld under the 
wood until it 
catchestheflame 


An ordinary tin 
pail decorated 
with hand paint- 
ing and used as 
a flower pot for 
the porch or liv: 


‘A new book-holder for the library With this tiny grain mill you can grind 
table will please the automobilist your own corn-meal, a little at a time 


Housekeeping Made Easy 


Below: A vegetable 
dicer. Tt cuts potatoes, 
carrots, etc., in small 
cubes without extract- 
ing any of the juices 


A spacious kitchen ey A sanitary case for the 


cabinet which will ac- toothbrush. The tube 
commodate every kind of tooth paste is held 
of kitchen utensil. It | in a clamp at the side, 
even has a ventilated ‘The base of the device 


compartment for food is attached to the wall 


In center above: A bookcase which 
has been transformed into a dolls’ 
house for the nursery. Here the 
toys are kept dust-free and orderly 


In center: A combination step- 
ladder and stool with large round 
top. It folds up to four inches 
in width and weighs six pounds 
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A Chimney With Windows—But 
They Are Not Real 


CHIMNEY on the outside of a house 

is, in popular opinion, unattractive in 
spite of the fact that it is 
safer than an_ enclosed 
chimney, The builder of 
the house in the photo- 
graph worked out a novel 
effect by cutting windows 
through the brick to re- 
lieve the plain surface. 
Shutters were also pro 
ed so that the chimney 
windows might be in per- 
fect harmony with th 
of the house proper. 
‘The windows are mere im- 
itations, the flue being 
built up on the inside to 
insure a perfect draft. 
However, arrangements 
have been made so that it 
is easy to get to the inside 
of the chimney through the 
window spaces, when re- 
pairs are necessary. 


Hang That Book from Your Shoul- 
ders and Read in Comfort 


‘OSEPH J. SLEEPER, of Philadelphia, 
had to consult a number of books of 
reference one day, and 
before he got through 
he was very tired. He 
then experimented with 
a shingle which he sus- 
pended about his neck 
by strings attached to 
the four corners. He 
found that he could 
rest his book on this 
and relieve himself 
from the weight, from 
the fatigue caused by 
stooping and from the 
eyestrain. caused by 
reading a page not in 
proper focus. He could 
also jot down notes of 
reference without bend- 
ingoveror otherwise in- 
conveniencing himself. 
Since that early ex- 
periment the inventor 
has perfected a book 
rest which can be ad- 


To relieve the bareness of the brick 
wall of the chimney the builder 
‘dummy windows 
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justed to individual requirements and 
which will support the weight of the book 
in such a manner that the hands are free. 
A lady who is anxious to knit for the 
soldiers may read and knit at the same 
time if her book is sup- 
ported on a rest. 

The device is construc- 
ted of two parallel angle 
bars which are connec- 
ted with a sheet metal 
book-supporting tray. 


The tray will fold against 


a very small space when 
not in use. The book 
support may be used on 
the table in such a way 

. that a paper or book may 
be propped up against it. 
Agreat convenience for the 
early morning commuter 
who likes to devour his 
news with his breakfast! 

The device might also 
prove exceptionally useful 


A Telltale Echo—It Repeated Secrets 
of the Confessional 


N_ Shipley Church, Sussex, England, 
there was formerly an echo which re- 
peated sounds twenty- 
one times. The most 
remarkable of all mul- 
tiple echoes was that of 
the Simonetta Palace, 
near Milan, which re- 
peated the sound of a 
pistol shot fifty or sixty 
times. In the cathe- 
dral of Girgenti, Sicily, 
it is possible to hear, on 
the steps of the high 
altar, remarks in an 
undertone made at a 
place near the main 
entrance, a hundred 
feet distant. A con- 
fessional was once 
indiscreetly placed at 
this spot, and the dis- 
coverer of the echo is 
said to have amused 
himself by listening to 
the confessions of many’ 
fair penitents. 
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Incandescent Lamps May Now Be 
Used to Project Motion Pictures 


les has always been more or less difficult to 
give motion pictures in places other than 
a regular theater equipped for the purpose. 
A lamp has been devised recently which will 
make motion pictures possible in 

churches, schools and even in 
the home. There is nothing 
which equals motion pictures as 
a means of popular enter- 
tainment. Many a small 
fair, held for charity, would 
be more successful from a 
financial point of view if the 
added attraction of lively 
motion pictures could be 
offered. 

A low voltage con- 
centrated _ filament 
lamp has been de- 
veloped which may 
be used with a new 
lamphouse designed 
especially for motion 
picture use. The 
lamphouse contains 
a double lamp holder 
with several adjust- 
ments, a reflector and 
two sets of condens- 
ers, one for stereopticon and the other for 
motion picture use. 

A compensator with ammeter and resist- 
ance regulator is used for alternating cur- 
rent and a small rotary converter for direct 
current. Where the amount of electricity 
consumed is not important a specially 
designed resistance with ammeter may be 
used on direct current. 

All conditions which might make op- 
eration difficult 


Reflector 
adyusting 
screw 


Details of the low voltage concentrated fila- 


ment lamp and lamphouse for motion pictures 
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The War Gardens of Railroad Em- 
ployees and Station Agents 


GTATION agents of many railroad com- 
panies have become war gardeners this 
year. There are one thousand two hun- 
dred such war gardens on the vacant lands 
of the Pennsylvania Railroad. It is ex- 
pected that the value of the crops raised in 
these gardens will be two hundred and 
fifty thousand dollars. 
The crops tilled by the rail- 
road employees aver- 
age a little less than an 
acre, They are planted 
with potatoes, peas, 
beans, tomatoes, corn, 
and bi other 
vegetables. 
An agent on the 
New York Central, 
stationed at Chau- 


mont, New York, 
has Specialized in 
beans. He planted 


a plot one thousand 
five hundred feet 
long and twenty-five 
feet wide on the off- 
side of the station 
platform. 


Lamp adjusting 
screws 


A Dipper Dredge That Served as a 
Temporary Dry Dock 


HE propeller of a tug on the Black 
‘iver was inju It was necessary 

to straighten the propeller shaft. But the 
owners did not want to put the tug in dry 
dock. So the dipper of a dredge was 
lowered on to the stern of the tug. Then a 
cable was passed around the hull of the tug 
and fastened to 


may be met 
by. the use of 
this lamp and 
lamphouse. A 
twelve-foot _pic- 
ture has been 
shown success- 
fully at one hun- 
dred feet. The 
apparatus may 
be used, how- 
ever, to project 
small pictures 
such as would be 
suitable for an 


the dipper. 
When the dipper 
was raised the 
stern of the tug 
was lifted out of 
the water to al- 
low the propeller 
shaft to be taken 
out. The shaft 
was straightened 
and replaced. in 
much less’ time 
than if the tug 
had been put 


entertainment to 
begiven at home, 


into dry. dock 
and with no 
inconvenience. 


The Eagle Spreads His Wings 


By Waldemar Kaempffert 


How 23,625 Ameri- 
can airplanes will 
be built at the rate 
of 3,500 a month to 
crowd the Germans 
out of the air 


ETWEEN 1908 and 1916 our army 
ordered fifty-nine airplanes and re- 
ceived fifty-four. In 1916, with the 
possibility of being plunged into the war 
ever present, orders for 366 machines were 
laced, but only sixty-four were delivered. 
rer little Bulgaria in time of pees had 
almost three times the number of airplanes 
that we owned when we declared war. 
‘And now we are planning to build 23,625 
airplanes at the rate of 3,500 a month. 
From less than a hundred a year to over 
thirty times that number in a month! 
Airplane building is essentially a military 
industry. The great French and German 
builders of flying machines would have 
starved to death had they been dependent 
on the general public, and this despite the 
rich prizes that were offered by sportsmen 
and despite all the interest whipped up in 
flying contests by the 
daily press, Because 
the airplane builder 
never received ade- 
juate support from 
ie Government we 
have to create a real 
industry. In 1916 
the American air- 
plane industry, such 
as it was, had a 
capitalization of only 
$50,000,000 and gave 
employment toabout 
14,000 men. The 
mae invested in 
airplane indu: 
of England moe 
amounts to $375,- 
000,000; the number 
of empties is 66,- 
000; the capacity of 
the plants is 41,000 
machines a year. Compare these American 
and English statistics and it will at once 


Stitching the fabric of a stabilizing surface. 


Linen, for which we depend 


‘The Liberty motor, 
which will solve 
the engine prob- 
lems of the air- 
plane, and how 
it will be built 


Unfortunately the airplane is not like the 
automobile. It can hardly be compared, 
from a manufacturing point of view, with 
anything in the world. 


The Automobile and Airplane Compared 


It does not matter very much whether an 
automobile engine weighs thirteen, four- 
teen, or fifteen pounds to the horsepower. 
An automobile-engine maker can think and 
work in pounds; but the airplane maker 
must consider ounces. The airplane itself 
is essentially a lifting device. It must 
elevate and transport not only itself but a 
useful load. The less of itself that it has 
to lift the greater the load that it can carry. 
Sometimes it must be fast—faster than any 
artificial thing except a bullet. Great speed 
can _be attained only with 
‘a bigger engine, and that 
means more weight. 


How An Airplane Engine 
Is Built 
To make an automo- 
bile engine, molten 
metal is poured like 
so much water into a 
mold of sand; when 
the metal cools the 
crude form of an en- 
gine congeals. The 
Liberty motor is not 
so easily produced; 
it is machined out of 
a solid block of steel 
—the very best steel 
that the most know- 
ing metallurgists can 
produce. The cast- 
ing of an automobile 
engine is a matter of 
minutes; the ma- 
chining of a Liberty engine is a matter of 
hours, even days. Automobile engines are 


‘on Ireland, is used 


appear how much ground we have to cover. _ produced by the hundred in the working day 
804 : 
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of many a plant; but the best airplane 
plant in the country now produces only five 
engines a day. 

‘The difference between an automobile and 
a Liberty engine is as the difference 
between a cheap alarm clock and the finest 
chronometer. The excess metal on as 
many as eighteen automobile-engine cast- 
ings is sliced off at once like so much butter 
by huge automatic machines. A single 
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into the cylinder or into a bearing, the 
engine must suffer. If even the head of a 
screw is slightly mutilated in driving it 
home or a pipe is ever so slightly indented 
that screw and that pipe must be rejected. 
And so it is with every part. Every third 
man in the engine plant is an inspector— 
usually a Government inspector. Fully 
sixty per cent, sometimes eighty and even 
ninety per cent of the parts produced are 


= 


around the body of 


machine-tool will bore out or ream as many 
as half a dozen automobile-engine cylinders 
to receive their pistons. Automatic ma- 
chines are also found in airplane-engine 
plants; but the airplane-engine is essentially 
the product of the craftsman rather than of 
the machine. The magnifying glass is not 
rn essential tool in the making of an auto- 
mobile engine; it is never missing in the 
airplane-engine factory. And why is it 
used? Simply to examine steel for minute 
flaws. It is unnecessary to worry much 
about the interior of pipes or crankcases in 
making automobile engines; if an automo- 
bile should stop in the middle of the road 
for no apparent reason no one is endangered. 
But if a Liberty motor should suddenly 
stop in midair a brave man may lose his life. 
That is why the maker of Liberty motors 
scrapes the interiors of pipes and crank- 
cases. Little grains of sand imbedded 
the metal are picked out by hand, because if 
the minutest particle should find its way 


fuselay 


ipping we. Note how the strips are held during the 
application. Each strip has been carefully tested, and so has i ‘wood 


‘every piece of 
rejected. Is it any wonder that Liberty 
motors are worth five and six thousand 
dollars apiece, and that there is less profit 
in selling them at that high price than in 
selling automobile engines of equivalent 
horsepower? 


Climbing and What It Means 


Yet despite all this care the engine is not 
perfect. When you want it to do its best it 
does its worst, which means that at high 
altitudes it is least instead of most efficient. 
A mountaineer who must first climb two 
miles before he can fight is in the same posi- 
tion asa fast fighting airplane. He has had 
all the hard work of climbing and must then 
puff very hard in order to inspire enough 
air in a rarefied atmosphere. An airplane 
must climb five, ten, fifteen, even twenty 
thousand feet, and the higher it climbs the 
less power is delivered by the engine. The 
engine cannot breathe as much air as it re- 
quires, and air is as essential to an engine as 


896 


it is toa mountaineer. When two fighters 
seek to kill each other three miles above the 
earth every bit of extra power counts. All 
this means that although an engine will 
weigh only three and one-half pounds and 
even less for each horsepower developed at 
sea-level, it weighs very much more for 
each horsepower the higher it climbs; it 
ismuch heavier 
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Itis standardized. And that means—? 
imply that cylinders can be combined to 
produce an engine of any desired power; 
that the nuts and bolts made in Boston will 
fit the threads tapped in a part made in 
Detroit; that the elements of the engine 
are interchangeable so thata power plant can 
be improvised on the spot. 

The Sensitive 


than it ought 
to be. 
Painstakingly 
built as they 
are, airplane 
engines must 
be scrapped 
or rebuilt at 
the end of 
eighty or a 
hundred hours. 
By that time 
the bearings 
are sure to be 
scratched; 
carbonization 
has set in; 
other defects 
appear. It is 
said thata man 
is rebuilt every 
seven years in 
that ever-re- 
curring process 
of discarding 
old tissues for 
new. An air- 
plane engine is 
rebuilt every 
few days. New 
parts are con- 
stantly substi- 
tuted for the 
old, until very 
little of the 
original con- 
structionisleft. 
Even a single 
steep, long dive 
means overhauling. Flames due to excess 
of gasoline, and smoke due to the oiling up 
of the front cylinders, pour out of the ex- 
haust. The sparkplugs must then be re- 
newed. Indeed, sparkplugs are the engine- 
maker's bane. They must be renewed after 
a few hours in order that they shall not fail 
in the 
The Liberty Motor is not essentially 
different from other airplane engines. But 
it will be put together in a new way. 


cnly two hundred feet of 
one thousand feet 


(Tiss emia Sas nasienet atoa i atelok woenes) Tt Gilets 
spruce to 


must be examined and 
ejected to obtain two hundred perfect fect, A wing must 
be as strong as a bridge and yet as light as possible 


Air-Propeller 

Propellers 
are hardly less 
delicate than 
motors. They 
are almost hu- 
manly sensitive 
to temperature. 
In the dry alti- 
tude of the 
Mexican bor- 
der,ofnorthern 

frica, of 
India, and of 
Bagdad, days 
are hot and 
nights cold. 
Hence propel 
lers buckle, 
warp and fall 
apartin theair. 
That disinte- 
gration is high- 
ly dangerou 
fora blade may 
smash thefront 
of the airplane 
and kill the 
pilot. Propel- 
lers for use un- 
der such trying 
circumstances 
in the tropics 
are now made 
on the spot. 
But wherever 
they are made 
the best woods. 
are used, usu- 
ally walnut and mahogany. They must be 
balanced with the utmost nicety. The 
speed at the end of the blades is seven miles 
aminute. Hence the least nick throws the 
propeller out of balance, which may mean a 
wreck, 

No less difficult is the making of the 
wings. They must be as light as a 
feather andasstrongasabridge, Flimsiness 
and strength—could anything be more par- 
adoxical? Yet the whole machine itself is a 


make an airplane, but 
hundred 
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(© Underwood and Underwood 
‘Thousands 


‘of such machines must be made if we are to win the war in the air. 
must be built on the progressive assembling system adopt 
Prepared make three thousand five hundred 


must be ‘soon to 


kind of mechanical paradox. The frame 
of the wing is in effect a very carefully de- 
signed, very carefully constructed bridge. 
There is probably no other structure in the 
world that is so light and yet so strong. A 
pilot who flies at a speed of over a hundred 
miles an hour, who climbs more than six 
thousand feet in seven minutes, and who 
makes a sickening drop 
two miles in the air in 
order to escape an adver- 
sary subjects his wings to 
terrible strains. Cyclones, 
which are nothing but 
winds traveling with air- 
plane velocity, blow down 
houses and uproot trees, 
because the houses and 
the trees are not. stiff 
enough to withstand such 
enormous pressures. The 
modern airplane is a 
storm machine. It forces 
itself through the air with 
cyclone speed; which 
means that it is subjected 
to exactly the same pres- 
sures as if it were lashed 
firmly to the ground in 


Airplanes 
red in automobile plants. We 
airplanes a month 


the worst Kansas cyclone. Years of re- 
search and mathematical calculation have 
taught the airplane builder how to make a 
wing so strong that it is not likely to snap 
off like a clay pipestem. 


+ Where Shall We Get Spruce? 


To make the wings strong, yet light, 
spruce is used. If we are 
to build airplanes at the 
rate of 3,500 a month we 
must make deep inroads 
into our forests. There 
is none too much spruce 
of the superior kind re- 
quired for airplane con- 
struction. It is hard to 
find good wood. But the 
task of building wings is 
further complicated by 
the fact that although the 
spruce is bought by ex- 
perts, fully two-thirds of 
it is rejected because of 
its faulty grain or some 
other defect. 
The building of an air- 
plane wing is hardly a 
commercial art. It is 
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more like the fashioning of some exquisite 
musical instrument. Stradivarius never 
selected the wood for his violins more care- 
fully than the men who shape the spars for 
a wing pick their pieces of spruce. Human 
life depends on the proper choice of wood. 
No one in an airplane factory “takes a 
chance”—least of all in building a wing. 
Tt takes at 
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The surveys of the country’s manufac- 
turing facilities made by the National 
Advisory Board and the Aircraft Produc- 
tion Board will enable us to avoid most of 
the mistakes made by England during the 
early months of the war. Automobile 
makers and munitions manufacturers must 
be taught how to produce good trustworthy 


engines and 


least a thou- cylinders; 
sand feet of furniture 
thiscarefully makers and 
selected coach build- 
spruce to ers must 
buildasingle learn how to 
airplane. We make wings 
must find to which hu- 
enough for man lives 
thousands may be 
and thou- trusted ; sew- 
sands of ma- ing machine 
chines. To and type- 
meet the de- writer com- 
mands of panies must 
present Eng- also codp- 
lish con- erate if we 
struction Caen are to turn 
alone, more eae 5 = a phanterdinsas out 3,500 
spruce is (pia epee med ngprer ried machines a 
wanted than. and coated with a preparation termed “dope,” a nitrocellu- month. Eng- 
the entire lose compound which is thus far the best coating discovered land has 


present annual output of the United States. 

Perhaps the most serious problem with 
which we are confronted in building whole 
flocks of battle eagles within the time de- 
manded by our allies is the necessity of air- 
drying the spruce. The wood cannot be 
used as it comes from the forest and the 
mill. _ It must be seasoned, preferably air- 
seasoned, a process that requires about nine 
months. The Bureau of indards is at 
work on the problem of devising a means of 
so treating the wood that it can be used in 
building wings soon after it is cut; but even 
such research takes time. Some efforts 
have been made to use steel. Perhaps our 
salvation may lie in that procedure. Air- 
plane builders, for the most part, prefer 
spruce to steel; it is lighter and stronger 
per pound. 

The difficulties of building 23,000 air- 
planes in a year or less, difficulties inherent 
in the very nature of the flying machine as 
well as in the scarcity of material are not dis- 
heartening. Automobile production meth- 
ods must be adopted; which means minute 
subdivision of manual and machine work, 
and above all standardization. Factories 
must concentrate on one or two types. 


taught us the way. At present no fewer 
than one thousand British factories are en- 
gaged in making parts for flying machines. 

The Aircraft Production Board has done 
invaluable work in standardizing the air- 
plane. The wonderful Liberty engine has 
been created—the composite invention of 
theforemostauthori tieson metals, radiators, 
cooling, carburetion, and ignition. The 
Board will determine the sizes of nuts and 
pins and wires. They vary now. It should 
be possible to build an airplane on the 
battlefield from the parts of several old ma- 
chines, How can that be done if a bed will 
receive only a certain size and type of 
engine, if nuts will not screw on the bolts at 
hand, if, in a word, parts cannot be inter- 
changed? 

‘There are far too many types of airplanes 
now. France entered the war with no less 
than thirty. Of course she could not fore- 
see in 1914 that half a dozen would suffice, 
simply because the half dozen that have 
been developed are utterly different from 
the thirty that marked the pinnacle of 
achievement in 1914. Standardization 
sometimes means stagnation; but military 
exigencies will prevent that at this time. 
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Using Brine Baths as a Cure for 
Shell Shock 


ANY officers and men are returning to 
England suffering severely from shell 

shock and other ailments contracted in the 
trenches. The peculiar nervous condition 
in which these men find themselves is 
difficult to treat. At Droitwich, England, 
are some remark- 
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Two Locomotives Supply Heat to a 
Manufacturing Plant 

A LARGE manufacturingplantatArling- 
ton, New Jersey, was cold as a refrig- 

erator one winter's morning and there was 

no immediate relief in sight. It seemed as 

if the three eight-hour shifts of three thou- 


sand employees might have to 
be dismissed. 


able natural brine 
baths which have 
done much to re- 
store these un- 
fortunate victims 
of the war to 
their normal 
state. 

The treatment 
consists of anu 
ber of baths such 
as douche, needle 
and spray. Men 
who are able to 
swim are encour- 
aged to use the 
swimming baths. 
There are a num- 
ber of these. In 
cases of rheuma- 
tism and fro: 
bite much relief has been obtained through 
the use of a brine spray and massage. The 
attendant has a hose attached to his arm so 
that he can massage and spray the patients 
at the same time. This hose is used to 
spray the more delicate portions of the 
body. At the same time, a stronger spray 
from a wall-shower, shown at the back of 
the patient being treated in the illustration, 
keeps the entire body well doused. At first 
the brine spray is applied warm. ‘The invig- 
orating effect is soon felt, however, and after 
a few treatments the patient is able to stand 
a cooler temperature. Soon he enjoys a 
cold spray, and before may days 
have passed at the baths he is able 
to carry on his own treatment in j 
the swim- 
ming pool. Valve 

More 
than 22,000 
cases have 
been treated 
at the 
Droitwich 
salt baths 
free of 
charge. 


Cold water supply to te 


A soldier suffering from shell shock being given 
‘a brine bath and massage at the same time 


r for bevler Tea? 


There was no 
time to install a 
new heating 
plant; besides 
that would have 
been too costly. 
The superintend- 
ent wanted just 
enough steam to 
furnish heat for a 
few how 

Two Erie loco- 
motives were 
placed on a side- 
track, a steam 
line connection 
was made be- 
y tween the hot 
water pipes and 
the steam dome 
of each engine, 
and the plant was heated at an expense of 
fifty dollars for the day, which was the cost 
of the engines and fuel. Valves were placed 
at the points shown in the drawing to enable 
the source of steam to be controlled. Cold 
water was supplied to the tenders by an 
underground pipe. 


SN 


safety valve 


team line to 
i factory building 


i 
Supply valve 


ater to tender 


‘How two locomotives supplied steam heat to the three thousand shivering workmen 
of a manufacturing plant last winter when the heating system was out of order 


A lever operated by 
the thumb of the 
hand holding the 
soldering iron feeds 
the solder pellets 
down the hollow 
shank to the point 


HEN a careful workman has a diffi- 
cult soldering job he often feels 
that two hands are not enough; yet 
helper, especially if he is inexperienced, 
more likely to be in the way than helpful. 
So thought Ray M. Tilton, of Panora, 
Towa, when he first began work on a solder- 
ing iron which would hold its own solder 
and apply it where it was needed, leaving 
the operator's left hand free to hold the 
work. Mr, Tilton employs a magazine 
in the handle of his soldering iron. In this 
the solder is kept in small pellets, which 
may be fed down the 
hollow. shank directly 
to the inside of the hot 
copper point of the 
iron. Naturally when 
the solder pellets en- 
counter the hot point 
they melt and flow in 
liquid form directly on 
the spot to be soldered. 
In order to prevent 
the passage in the cop- 
per, through which the 


Fg 

archer 
(A Geenpact fobd contane! with comm- 
partments for hot and cold food 


There is little difference in appearance 
between the new iron and ordinary types 


Doing the Work of Three Hands 
with Two, on a Soldering Job 
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ss, from becoming clogged on ac- 
the oxide from the copper, the 
inventor tinned the passage. As a further 
ping the new soldering iron up 
to its maximum efficiency, he made .the 
part of the iron containing the tinned pas- 
sage easily detachable, so that there would 
be no difficulty about cleaning and re- 
tinning the passage occasionally. But since 
the tin is not exposed to the air, it lasts 
much longer than it would if it were on the 
outside. If the copper, should be allowed 
to become red hot, or “burn up,” as it is 
called, it would, of course, destroy the ti 
but if the tool is kept at the right soldering 
heat the tinning will last almost indefinitely. 


The ‘‘Complete 
Dinner" Contain- 
er for Long Trips 


ERE is another 
ingenious “full 
dinner pail” which 
keeps hot things hot 
and cold things cold, 
Itis the invention of 
Julius E. Heimerl. 
It has three separate 
= compartments, one 
for hot foods and one for fruit, cake and 
bread, etc. The third holds a fuel box. 
The container itself is a metal box having 
a handle like that of a pail and a lining of 
heat-insulating material. The hot meat 
and vegetables are placed in the compart- 
ment directly over the fuel box. The heat 
arcoal in the fuel 
ing hot until served. 
Holes are provided in the walls of the 
compartment for fruit and foods to. be 
served cold, so that air may circulate 
freely through it. In the flanged cover of 
the cold food compartment a cup is 
set which may be ust a food con- 
taluer ‘oc ea a) dinkang cup. Another 
cup fits over it as a 
cover. This, too, may 
be used as a drink- 
ing cup. Just above 
the fuel box is a space 
large enough to accom- 
modate a coffee pot, 
so that by adding 
enough charcoal to boil 
the water, coffee or 
other beverages may 
be readily prepared as 
needed. 


ad air 
Garcon comparineents 
burner 


Popular Science Monthly 901 


Which Way Will the 
Tree Fall? A Machine 
Which Controls the 


the felling cpenitiins but 
also reduce the hazard 
and the consequent dam- 
age. The machine shown 
in the accompanying il- 
lustration consists of a 
pole, a plank, and a pair 
of levers. The pole is 
usually three to four 
inches in diameter, fifteen 
to twenty feet long, and 
oftenshodat theupperend 
byametallicsocket armed 
with a spike and at the 
other end by a similar By pressing forward and upward on levers, the workmen are 

able to make the pole exert a st ‘against the bole 


but larger socket armed " TORE  PrOeeRire A ssl 
Sithi St foo mad! (two of the tree, compelling the tree to fall in the desired direction 


lateral projecting pins. Thewoodenplankis out by the roots. The pole is then placed 
about eight feet long, four inches thick, and _ against the tree in an inclined position with 
eight inches wide. It may be simply the spiked end fixed against the tree trunk 
notched regularly on the upper surface, so and the other end armed with a toe resting 
that it presents an appearance similar to temporarily in a groove towards the far 
an ordinary washboard, or it may be sur-. end of the plank. 
faced with a firm corrugated metal, At ; 
regular intervals along each side of the 

plank are about twenty-five profecting, Full Out cei aot ae 
pins. By pressing forward and upward on Match with One Motion 

levers and changing their hold the work- HY should cigarettes and their 
men are able to move the base of the pole, matches be packed in separate pack- 
groove by groove, towards the base of ages? Why not carry them in one, and not 


the tree. The levers consist of wooden two, boxes? 
handles usually about five feet long. To set ~ So thought 
up the machine the plank is laid upon the George E. 
ground with the grooved surface uppermost Lamberson, 
at a distance of ten to fifteen feet from the of Brook- 
tree to be felled. In lyn, New 
case of large trees and York,andhe 
sometimes in wet or devised a 
snowy weather it may A thin box to hold 
be necessary to fasten 2 wrapper on cigarettes, 
the plank to prevent : the lid of —matchesand 
slipping. This can | the cigs: sandpaper 
readily be accomplish- holds the toignite the 
ed by driving a stake ¥ matches. match as it 
into the ground against . The ends jg drawn 
the far end of the plank ’ extend a8 out of the 
or by tying the near above box. 

end of the plank to a The ordi- 
nearby tree, or even nary cardboard cigarette 
to the stump of the tree box is surrounded with a 
to be felled, provided thin wrapper, which serves 


it is not being taken to hold the matches. 


His Majesty, the Turkey 


How the young birds, more delicate than 
along to your table 


babies, are coaxed 


N turkey ranches the flocks are 
managed like sheep. By day they 
are herded by men on foot and horse- 

back and by dogs specially trained for the 
task; at night the flocks are driven home 
to roost. But the small cultivator of 
turkeys has discovered a way around the 
natural roving instinct of the fowl. In 
order that he may not lose a good portion 
of his flock, or all of them, through their 
wandering too far away, he keeps them 
confined in a lot of about an acre or more, 
until noon time, when he lets them roam 
where they will. The reason for this is 
that turkeys do most of their roaming in 
the early morning. During the middle of 
the day they loll about in the shade, 
starting toward their roosting place as the 
afternoon wanes. 

‘The inexperienced may find difficulty in 
locating the nests of the turkey hen, but 
to the initiated rancher the task is easy. 
He simply keeps all the hens penned up 
until late in the afternoon. When they 
are finally let out, those that are laying 
will strike out on a run in a bee-line for 
their hidden nests. 

The eggs are gathered daily after the 
turkeys have gone to roost, so as to pre- 
vent them from being chilled or stolen. 
When the hens become broody they are 
allowed to sit on about eighteen eggs, 
which hatch out in about twenty-eight 
days. Then, according to the poulterers, 
the turkey-raisers’ real troubles begin. The 
young poults are more delicate than babies 
and require constant care. This means 
that the youngsters catch cold easily from 


wet feet and from dampness in_ general. 

In the illustration pictured below, a 
method is shown of housing the nesting 
turkey hens which minimizes the danger 
from dampness. The birds are placed in 
an enclosure as close as possible to the 
farmer's house, so that they may be easily 
watched and cared for. The nests are 
made on well-sanded and preferably slightly 
sloping ground, under a low shed, eaci 
nest being tightly enclosed on three sides 
and open toward the south, Here the 
young birds can be given constant over- 
sight. After the poults have feathered out 
there is little further trouble with them. 

About the first of October, fattening is 
begun by gradually increasing the evening 
allowance of grain. Soon afterwards comes 
the marketing period. This, among the 
small poulterers, is preceded by a regular 
turkey-picking bee, similar in social jollifi- 
cation to the corn-husking bees, famous 
in song and story. 


fests made on well sanded, sloping ground under a low shed close to the farmer’s house 
where the birds can be under constant watch. 


Each nest is open only on the south 


ane 
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‘The dressing plant into which the turkeys 
from the surrounding farms are driven, 
to emerge later crated for market 


Flocks composed of a thousand or more turkeys 
dressit 


‘are sometimes driven miles to the community 


@ plaitt. Stops are made at nightfall near a grove of trees where the birds may roost 


In most large turkey-growing districts, 
however, dressing plants have been built to 
handle the birds during November and 
December, During other months of the 
year the plants are used as clearing houses 
for butter, eggs and other farm products. 
Here the turkeys are 
killed and dressed 
quickly as possible aise 
their arrival to prevent 
shrinkage in weight. Of- 
ten huskers in the vicin- 
ity of a dressing plant 
will go out through the 
surrounding country and 
buy up from the farmers 
all the available turkeys, 
driving them in to the 
dressing plant in flocks * 
of sometimes a thousand 
or more birds. 

At the dressing nlants 
the turkeys are driven 
into cages arranged in 


long rows and leading through an alley into 
a smaller inner cage. Not more than 
twenty turkeys are allowed to remain in the 
inner cage—or dressing room—at one time, 
This is to prevent the pickers from choosing 
the smallest and most easily picked birds 
and leaving the large 

ones for the last. 
Although it is consid- 
ered best for all con- 
cerned to ship the birds 
already killed and dressed 
to market, on account of 
the heavy shrinkage of 
live birds during trans- 
portation, the rule is not 
arbitrary. In fact, 
there is a special 
train, known as the 
“turkey special’” 
which travels regu- 
larly from Morristown, 
Tenn., to New York 
loaded with live turkeys. 


904 


A Pelican in Your Wardrobe to Hold 
: Your Coat 


MONG the many wooden novelties 
which have been brought out this 
, the pelican coat hanger is conspicuous 
use of its amusing appearance. The 
bird is painted in vivid colors. A flock of 
bird hangers adds to the attractiveness of 
any wardrobe. The bill and tail of the 
pelican support the 
shoulders of the coat, 
while the collar fits 
around the body of 
the bird. 

These novelty coat 
hangers are especially 
approved for use on 
theclothes-tree, where 
the coat is usually 
hung more or less 
carelessly because 
hangers are not pro- 
vided there. The 
gorgeous pelican is so 
ornamental that there 
is no objection to his 
remaining in full view 
when not in use, 
wherever he may be. 


We Exclude the Chinese but Not 
His Queue and Combings 


LTHOUGH the traffic in human hair 
has not been so brisk during the past 
few years as formerly on account of the 
veering of the fashions in_ hairdressing 
toward the extremest simplicity, still there 
are millions of pounds of human hair 
exported from China. One of the peculiar 
facts in connection with the trade is that 
often after the Chinese send 
the hair to us we treat it and 
dye it and send it back to be 
made up for special us 
This is usually true in re 
gard to the invisible hair nets 
which American and Euro- 
pean women use to keep their 
own locks in order on a 
windy day. 

The hair-net business has 
become of great importance 
to the province of Shantung, 
which now provides practi- 
cally the entire supply for the 


‘The pelican coat hanger. A wooden novelty, 
designed to keep your clothes in shape 
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home in America has doubtless crossed the 
ocean three times. 

Since the abolition of the queues after the 
recent fall of the Manchu dynasty, long pig 
tails of Chinese hair are no longer readily 
available. The dealers are relying more 
and more on the combings of women, 
although there are men who make it a part 
of their business to let their hair grow to 
about eight inches in length and then sell it 
to the barber who in 
turn sells to the small 
trader in hair. For 
exporting, hair is as- 
sorted according to 
length and tied in 
bunches. Most of the 
exports go to Eng- 
land, France and the 
United States, where 
the hair is bleached 
with peroxide, thin- 
ned with acid and 
boiled in dye. It is 
thus rendered finer in 
texture and, —in- 
cidentally, absolutely 
. The appear- 
ance of the hair is also 
completely changed, 


New Looms for Old—A Wartime 
Improvement Demand 


‘OW, as never before, the’manufacturers 

of wool and cotton fabrics feel the 
need of putting in new machinery, on 
account of shortage of labor and other 
industrial conditions due directly to the 
war and to the cutting off of immigration. 
Thousands and thousands of old looms 
are making scrap heaps like the one below. 


market. Thus the hair net 
worn by the veriest stay-at- 


‘This mound is made up of scrapped looms which have 
had to make way for new ones requiring fewer workmen 
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A Cattle-Guard Made of Cactus. 
Horses and Cows Avoid It 


N ingenius foreman on an Arizona rail- 
road recently conceived the idea of 

using the cactus plant as a cattle-guard at 
railroad crossings. The first, which was 
planted a few 
months ago, has 
proved an’ un- 
qualified success. 
Not a single ani- 
mal has at- 
tempted to cross 
it, As a matter 
of fact, both 
horses and cattle 
are thoroughly 
familiar with the 
species of cactus 
used, and fightshy 
of itas they would 
of a rattlesnake. 

A frame of two 
inch by six inch 
timbers was placed on edge and fitted 
between the tracks, In the bottom of this 
structure are a few inches of sand and gravel 
in which the cactus plants were placed. 
The cactus is very long lived, but as it 
grows in abundance aire the railroad, it 
can be renewed if 
necessary. As the 
thorns will pierce an 
ordinary boot or 
shoe, itwas necessary 
to place a piece of 
paces slong ene bet 
tom bar of the fence 
to allow employees __Piagram showing the 
to cross, 

This is by far the cheapest form of cattle 
guard in use on any railroad. 


‘The cactus hedge for railroad crossings. 
frames at the side furnish a footing for workmen 


the principle on which the 
‘or decreased 
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A Collapsible Concrete Form Which 
Works Like an Umbrella 
A NEW type of adjustable and col- 
lapsible steel concrete form works 
on the principle used in constructing the 
ribs of an umbrella. The form is made in 
two types, one 
for circular cul- 
verts and the 
other for small 
bridges with 
semi -elliptical 
arches. Both 
types are collap- 
sible for greater 
case in shipment 
from point to 
point or for move- 
ment ahead, as 
each section of 
culvert or bridge 
is concreted and 
hardened in place. 
Each type is also 
adjustable,the culvert type from twenty to 
forty inches in diameter and the bridge 
design from spans of six feet to forty feet. 
The fact that both units are adjustable with- 
in such comparatively wide limits greatly 
reduces the cost of the forms used because 
of their reduction in 
number, With the 
ordinary wood types 
‘ial form would 
have to be made for 
each diameter culvert 
or each differently 
spanned bridge. Be- 
cause both types are 
of steel instead of 
wood, they last indefinitely and reduce the 
cost of form construction. 


The 


Raising Terrapins on the Farm 


‘They require little more than sun, sand and water, 
and bring from $50 to $60 a dozen in the market 


OOD Chesapeake terrapins measur- 
ing six inches in length on the lower 
shell bring from $50 to $60 a dozen 

in the city markets. Clearly, it would pay 
to raise these turtles extensively. The at- 
tempt has been made over and over again, 
but no priyate enterprise has met with any 
commercial success because the turtles 
would not hatch out. 

In 1902 the Bureau of Fisheries began 
breeding terrapins in captivity. In the 
experimental pounds at Beaufort, North 
Carolina, there are now two thousand 
terrapins of various ages which have been 
hatched and raised in confinement. Be- 
side these the Bureau has distributed sev- 
eral thousand terrapins in other places for 
erpeciinen tal work, 

‘he oldest brood in the Beaufort pound 
dates from 1909. The females of this brood 
have attained marketable size and have 
produced eggs. Some of the brood of 1910 
also have grown large enough to be mark- 
eted. 

‘The essentials of a good terrapin farm are 


An enclosure 100 feet square will accom- 
modate 750 adults and many young ones 


crabs or fiddlers. In the winter the young 
terrapins are given oysters. The fish are 
cut into small pieces, and the crabs are 
crushed before being fed to the terrapins. 
The daily cost of feeding one hundred 
terrapins is only five or ten cents. 

The terrapin is a hibernating animal. 
During the cold weather it burrows into 
the mud and remains there until the return 
of warm weather. The terrapin farmer 
need not dread disease among his turtles. 
Terrapins seem singularly free from epi- 


some dry land for 
part of the day and 
some water all day. 
The females should 
be able to resort to 
sand beds when they 
desire to make their 
nests and they should 
have space in which 
to crawl about and 
sun themselves. 
Each adult terrapin 
requires ten square 
feet of space and 
each young one one 
square foot for health 
and comfort. An en- 
closure 100 feet 
square will provide 
satisfactory quarters 
for 750 adult turtles 
and’ twice as many 
young ones. 

At Beaufort the 


terrapins are fed on 


demic diseases. 

Eggs are laid from 
May to August. The 
average number of 
eggs in a nest is from 
eight to nine, al- 
though as many as 
sixteen have been 
found. The young 
appear in August. 
‘They can climb over 
a concrete wall two 
or three feet high and 
crawl through any 
hole they can find. 
They must be kept 
from the adult terra- 
pins while young be- 
cause the older ani- 
mals are likely to de- 
stroy them by tram- 
pling on them or by 
eating their food. 
This is not done 
through viciousness 


fish with variety fur- 
nished by an occa- 
sional meal of blue 


Diamond-back turtles hatching out in a farm 
hatchery at Beaufort, North Carolina. The 
objects resembling small stones are the eggs 


or even through 
greediness, but oc- 
curs accidentally. 
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To Open a Stubborn Knife-Blade, 
Throw It From You 


sees next time the best blade of your 
pocket-knife refuses to open when you 
need it badly, give it a good reprimand and 
throw it away from you. But first place a 
corner of your handkerchief over the back 
of the blade and wind the rest of it tightly 
around the knife. Hold the opposite corner 
between the first and second fingers of 
your right hand, if you are right-handed, 
and give vent to your annoyance in the 
force of the throw. This will calm you con- 
siderably and by the time you traverse the 
distance over which you have flung the 
knife you will be in a forgiv- 


ing mood, When you pick Telephone * Above: The helmet carries 
up the knife you will find the reCeNET the telephone receiver and 
blade opened. This is a MEE cane holds the transmitter in place 
Bonafide method wake will seen we oe taimaee 
open the rustiest of knives : Diagram 5 
without injury to the finger: Rees a aoe and of the telephone appl 
nails—C. S. MINTER. farsmer tion in an airplane possible 
Adjusting screw 
The Smallest Bandsaw—A Time and Aviators Now Can Carry Their Tele- 
Labor Saver phones Under Their Hats 
HE smallest band- NEW YORK 


saw ever made is 
that recently patented 
by John A. Carlson of 
Seattle. Mr. Carlson 
was impressed by the 
need Ba saw which 
would cut close on 
very fine work. 

His small machine 
can be placed between 
every two benches. It 
is a miniature band- 
saw which has all the 
featuresof the ordinary 
bandsaw and_ several 
others of special value 
in a pattern shop. It 
can be set on a stand- 
ard on the floor or at- 
tached to a bench or 
table. It is electrical- 


man, Jesse L. 
Spence, hasinvented a 
helmet for the use of 
aviators which not on- 
ly provides them with 
a head covering but a 
telephone as well. Any 
one who has ever tried 
to talk while in an 
airplane knows how 
difficult it is. The 
loud noise made by 
the engine and the 
high wind pressure 
make conversation 
well nigh impossible. 

‘The type of helmet 
invented by Mr. 
Spence has a pocket 
which holds a tele- 
phonic receiver, ear 


ly operated. tabs and a flaring tube 
Among the unusual leading away from the 
features are safety de- pocket which connects 


vices which make the with an opening inside 
tool practically fool-- of the ear tabs. When 
proof, a tilting table . two or more persons 
with degree register The smallest bandsaw and its in- are in the airplane 
and a locking device. ventor. It is practically fool-proof each wears a helmet. 
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‘Trucks having six shel ves, each shelf capable of carrying seven tele- 
¢ sets, are taken down on the elevator to the loading platform 


Reducing Packing Costs in Handling 
Telephone Sets 


THE tremendous cost of handling hun- 
dreds of thousands of telephone sets 


arly in the factory has 
been greatly reduced 
through the use of small 
wheeled trucks, each car- 
rying forty-two complete 
sets. Once a telephone 
set has been inspected and 
it is not handled 
individually until it is 
taken from stock in a 
building several miles 
away. 

Before the trucks 
were introduced, sets 
were handled over and 
over again. They 
passed from the testing 
bench to an ordinary 
handtruck, from that 
into a motor truck, 
from the motor truck 
to another handtruck 
at the main storehouse 
and lastly from that to 
the stock shelf. Now 
the sets are handled 
twice only. They are 
placed on the trucks 
at the start and taken 


off at the end of several trips. 

he trucks have six 
shelves each; seven sets are 
carried on each shelf. The 
truck is taken down on the 
elevator to the loading plat- 
form, where it is pushed into 
a large motor-truck capable 
of holding eight racks, or 
336 telephone sets. At the 
other end of the route, the 
racks are removed in the 


liability to damage; saves 
more than half of the former 
re-handling expense and en- 
ables the company to con- 
centrate in one place all the 
packing activities from a 
number of buildings thereby 
seducing packing costs and 
the time usually required for 
the work, 


Arrowhead Lamp Posts Mark the 
Arrowhead Trail 


ANY motor routes have been opened 
up across the continent during the 


past few years. One of the most popular 
of these has been designated “The Arrow- 


‘The wooden arrowhead frame with 
seventeen lights was substituted for 
the old top of the lamp post 


fornia,—has been 
“blazed” by lamp posts 
in arrowhead design. 
‘The arrowhead lamp 
posts were made sim- 
ply by cutting off the 
top of the ordinary 
street lamp posts and 
substituting a wooden 
arrowhead, on top of 
which the regular elec- 
tric lamp was placed. 
The arrowhead struc- 
ture contains sixteen 
incandescent globes of 
a buff tint, to represent 
the rocks of the trail. 
These in conjunction 
with the large light at 
ithe top of the post 
make the trail brilliant 
through the streets of 
the city at night, ad- 
vertising the route. 
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A Billiard Table that Folds Up to Be 
Stored Away When Not in Use 


GREAT many persons would like to 

play billiards at home but have no 
space for so large an article of furniture as 
a billiard table. A table has been devised 
which will allow 
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Examining Recruits for Tuberculosis 
and Avoiding the Mistake France Made 


N American physician, Dr. Hermann 
M. Biggs, was sent to France by the 
Rockefeller Foundation to study health 
conditions among the soldiers. He found 
that France is a 


such billiard 
lovers to gratify 
their desire for a 
game whenever 
they please. 

The table is de- 
mountable and 
can be folded up 
and put in a 
closet when not 
in use. It is light 
enough to be 
handled with ease 
and may be set 
up ready for a 
game at a mo- 
ment's noti 

The best fea- 
ture of this new 
billiard table is 
that it has the 
necessary rigidity 
for scientific bil- 
liards. It has ac- 


hot-bed of tuber- 
culosis. When 
the war broke out 
there were in all 
France, only 
1000 sanitorium 
beds for the treat- 
ment of tubercu- 
losis, and no ty- 
berculosis dispen- 
saath at all. 
When France 
mobilized her 
great army she 
sent thousands of 
tubercular men 
into her trenches. 

The United 
States Army offi- 
cers are anxious 
not to make that 
mistake. They 
are, therefore, 
very particular 
about the exam- 


curate angles, 
fast level beds 
and quick acting 
cushions. When 
the legs are unfolded in order to set the 
table up, they lock automatically so that 
there is no danger of the table wobbling 
when the game begins to grow exci ing. 
Except that they are stronger and heavier, 
these legs resemble those of an ordinary 
folding sewing table. 


‘A demountable billiard table folded up. 
set up for a game as easily asa cl 


A recruit being photographed by the X-ray for 
indications of tuberculosis or lesion of the lungs 


Tt may be 
board 


ination of the re- 
cruits. 


Sausage Made from Cottonseed—An 
Economical Tidbit 


‘HE United States is certainly the 
“land of cotton.” Nowhere else in 

the world is cotton grown in such abun- 
dance, and put to such a variety of 
uses. The fiber, of course, is made 
into cloth; the oil from the seeds is 
used as a good substitute for olive 
oil and as a basis for lard, and now 
the seeds themselves are being ground 
into flour and used for food purposes. 
Gingersnaps and jumbles are made 
from it, and it is mixed with finely 
chopped meat and tied insausagelinks. 
To make the cottonseed sausage, 
three pounds of sausage meat is mixed 
with one pound of cottonseed flour. 
This flour is said to contain as much 
nutrition as the meat which it takes 
the place of, and to effect a consider- 
able saving on each pound of sausage. 


Testing Airplanes in a Man-Made Storm 


At the Washington Navy Yard a seventy-five-miles-an hour wind is 
shot against warships and airplanes to determine their air resistance 


— 


Because the tunnel is so large the models are made big enough to represent the actual machines 
faithfully in every particular. The wind attains a velocity of seventy-five-miles an hour 


HAT the model basin for towing 

small models of ships is to the 

naval architect, the windtunnel 
is to the aeronautica' engineer. In the 
past, ships developed good shapes through 
centuries of service only. A faulty design 
might prove slow, but rarely unsafe. On 
the other hand, faulty airplanes are death- 
traps, incapable of that continuous service 
from’ which experience grows. 

The invention of the airplane is due to 
the windtunnel. Models of wings were 
exposed to an artificial current of air and 
the force and direction of its pressure 
weighed. When the Wright Brothers found 
that they could not rely on previous ex- 
periments made on the airpressure of wings 
(the German pioneer, Lilienthal, had ex- 
posed them only to the irregular natural 
wind), they resorted to a primitive wind- 
tunnel. All early windtunnels were too 
small. They could not produce air currents 
fast enough; they were merely ventilating 
fans that forced fresh air continuously 
into a small passage. Nevertheless, we 
‘owe to them, such as they were, the modern 


fast and stable airplanes and the racing 
Zeppelin. 

Nothing has so retarded aeronautic 
progress in America as the fact that work 
with Professor Zahm's pioneer windtunnel 
of 1903, at the Catholic University, Wash- 
ington, D.C. discontinued. | For a 
decade, while Europe was waking up to the 
full importance of the subject, our country 
lacked this most necessary instrument. 

The new windtunnel of the United States 
Navy is a model for the world. It is end- 
less, forming a complete circle, or rather a 
circuit flattened into the shape of a chain- 
link. As there is no resistance against the 
motion of the air contained within a closed 
circuit, except its friction against the walls, 
and as the blower does not overcome the 
inertia of continuously renewed quantities 
of air, this arrangement gives the artificial 
wind a cross-section of eight feet and a ve- 
locity of seventy-five miles an hour. 
The artificial storm is produced by a 
blower of five hundred horsepower. 

Because the tunnel is so large the models 
are made big enough to reproduce the actual 
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machines faithfully. The high speed of the 
wind is identical with the actual flying 
speed. Arrangements for slowing and 
accelerating the air, smoothing its flow, 
measuringits 
speed and 
impact, and 
eliminating 
resistance 
other than 
that offered 
by the object 
under test 
are provided. 

In such a 
tunnel the 
model to be 
tested does 
not move. It 
is rigidly 
fastened in 
place. Only 
the artificial wind moves. But the results 
obtained are exactly those that would 
follow if a full-sized model were made to 
fly in a wind of known strength. 

Not only have models of aircraft been 
tested, but the air-resistance of ships can 
now be ascertained. 


Filtering Out the Harsh Tones 
from a Phonograph 


PHONOGRAPH cabinet 
calculated to sift, correct 

and beautify sound before it is 
thrown to the atmosphere, has 
been invented by Henry C. 
Miller of Saratoga, New York. 
‘The inventor's principal object 
is to correct the defects in some 
of the tones which are unduly 
magnified by the horn or 
amplifier. The operative prin- 
ciple of this cabinet will be 
better understood when it is 
made clear just how and where 
a tone is changed from true to 
false in your phonograph be- 
fore it reaches the atmosphere. 
‘Assuming all sound vibra- 
tions recorded in the grooves 
of the disk to be true and that 
they are now passing before 
the needle to be transmitted 
through the reproducer into 
the horn, it is noted that a 
certain tone is unduly magni- 
fied. If the horn is now substi- 


Sound exit to 
atmosphere 


‘The windtunnel forms a circuit flattened out like a chain 
link. There is practically no resistance to the blast of air 
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tuted for one of a different volume and the 
record started over again, the defective 
tone will assume its proper value. But in 
so doing it will also be found that a different 
tone in the 
selection 
has been 
improperly 
reproduced. 
Why? Be- 
cause the 
horn which 
serves to 
magnify all 
sound direct- 
ed. through 
it, is in itself 
tuned to a 
certain key 
by virtue of 
itssize, shape 
and weight, 
and readily responds to vibrations of a 
tone to which it is keyed. Have you 
noticed that when a certain note on your 
piano is struck some object in the room 
vibrates with it in sympathy and produces 
a harsh effect? In a phonograph this 
sympathetic keying results often in undue 
amplification of an unimportant tone. 

In this new cabinet the sound, instead 
of being directed from the horn to the 
atmosphere, is thrown downward into the 

‘open ends of a series 
of sympathizers and 
resonators, each care- 
fully keyed to vibrate 
in sympathy with a 
different tone. It is, 
of course, necessary to 
provide enough sym- 
pathizers to corre- 
spond with every tone 
(sharp and flat) in the 
musical scale. 

When a record is 
played on this phono- 
graph, each tone of 
the selection will set 
into vibration the par- 
ticularamplifier which 
has been tuned to cor- 
respond with it. Thus 
every tone will re- 
ceive equal amplifica- 
tion relatively to fit 
its original value be- 
fore it is finally 
thrown on the air. 


Sympathetic 


presonators 
Detiector 


Sound 
discharging 
amplifier 


Sympathetic 
resonators 
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Above: The stairway 
closed. At right: The 
stairway lowered. The 
pulleys are fastened to 
rafters in the attic 


Want to Go to the Attic? Just Pull 
Down the Stairs 


'N a house in which every inch of space 

was utilized to advantage, a novel plan 
was worked out to reach the attic. In fect, 
no stairway was provided, so far as eye 
could see. But the ceiling in the hallway 
of the second story had an unusual panel 
with a brass handle at one end. 

If you desired to visit the attic the 
secret would soon be made clear. You 
would simply be advised to take a curved- 
handled cane which stood in the corner 
nearby, hook it into the brass handle in 
the panel, and then pull down on it. 
Immediately the panel would be lowered 
and you would find on the upper side a ~ 
ladder-like stairway leading directly in- 
to the attic. 

The panel-stairway is operated by 
a pulley attached to the rafters in the 
attic and to the inner side of the 
panel, as shown in the illustration 
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Something New in Industry—A Mouse 
Spins Cotton Thread j 


THRIF Scotchman, David Hutton, 

conceived the idea of using mouse 
power commercially. He experimented 
with 1 found that a mouse will run 
e of ten and one half miles a 
day. One mouse in Mr. 
Hutton's cdllection actually 
ran eighteen miles in one 
day. The power of a mouse 
is not much when compared 
to horse power; yet it is 
enough to spin cotton 
thread, 

‘The cost of mouse upkeep 
is not very high. One 
mouse was kept in fine 
working condition for 
thirty: -five days on one-half 
penny’ 's worth of oatmeal. 

uring those thirty - five 
days that mouse ran three 
hundred and . sixty - two 
miles. Mr. Hutton built a 
thread mill for his mice 
which was so constructed 
that the mouse was able to 
twist, and reel from one 
hundred to two hundred 
and twenty threads a day. 
The mouse ran ten and a half miles every 
other day. Two mice were kept constantly 
engaged in the spinning of thread for more 
than a year. 

In five weeks, on a half-penny’s worth of 
oatmeal, one mouse spun three thousand, 
three hundred and fifty threads, twenty-five 
inches long. Counting the earnings of the 
mouse at the rate paid to women formaking 
thread, it was found that the mouse earned 
nine pence every six weeks. After deducting 
the yearly cost of the mouse’s rations and 
the wear on machinery, the profits from the 
mouse were about a dollar and a half. 


‘A spinning mill designed to utiliee the now wasted 
scene peers eee were A mouse ‘operating the 
hundred and 


machinery can spin three thousand, three 
fifty threads, twenty-five inches long, in five weeks 


above. The arrangement was found 
desirable in this case because the 
attic was used only occasionally. 


A Telephone Conversation May Be _ 
Almost ‘‘Private’’ Nowadays 


SILENCER which is 

easily attached to the 
ordinary telephone makes 
it possible to talk into the 
transmitter without being 
overheard by any one in 
the same room. 

The silencer is provided 
with a tube and a dia- 
phragm to increase the 
vibrations. This is so 
effective that even a whis- 
per may be heard. At 
the speaking end is a 
pliable rubber mouthpiece 
that fits closely over the 
lips. Sanitary mouth- 
pieces for the purpose 
come in nests so that fre- 
quent changes are possible. 


Another Biggest Thing in 


This Time a Riveting Machine 


‘HE largest riveting machine in 
the world has been brought out 
by an engineering company of Chi- 


Aside from its 
tions (it will take the widest 
girder ever made) the machine 
is capable of driving a rivet 
home with blows each 

exerting a pressure of a 

hundred tons. 


mounted vertically. Thi 
enables a pair of girders 
to be fed through with 
the greatest facility. An 
overhead traveling crane 
carries two overlapping 
plates into the machine. 
‘The vertical line of bolts 
which are to join the 
plates together are then 
riveted one by one as 
the crane moves the gir- 
ders either up or down. 
™ The pressure ex- 
erted upon the bolt 
heads makes the seam 
steamtight. Com- 
pressed air under a 
pressure of a hundred 
pounds to the square 
inch is admitted to 


‘The giant riveter which does its work 
at 
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the piston cylinder. Every square inch 
of piston area gives a hundred-pound push 
to the piston rod. Since the resulting 
force is again multiplied 
by levers on the top of 
the riveter, it is no won- 
der that so mighty a 
pressure is obtained. 

The “reach” of the ma- 
chine is twenty-one feet. 
By turning the pair of 
plates around, therefore, 
girders over forty feet 
wide can be joined. 

he reenforcing of the 
joints of this riveter was 
something of a problem. 
The tension at the base 
joint amounts to nearly 
three hundred tons. The 
heavy toggle joint shown, 
however, withstands even 
this tremendous pressure. 
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The mouthpiece ly incloses 
the mouth s0 that no sounds escape 


the World— The Marconi Company Sues the 


U. S. Government for $1,000,000 


‘HE Marconi Wireless 
Telegraph Company 
of America has filed in the 
Court of Claims a petition 
against the United States, 
claiming that the Govern- 
ment, through the War 
and ‘Navy Departments, 
and also the Department 
of Commerce, has unlaw- 
fully been constructing and 
using since June 25, 1910, 
wireless telegraph instru- 
ments which infringe upon 
their patents. Some of 
the patents involved 
date back to the be- 
ginning of _ practical 
wireless telegraphy. 
The Marconi Com- 
pany charges that the 
damage amounts to a 
million dollars, and ac- 
cordingly, is suing the 
Government for that 
prodigious sum. 
Interest in the case 
is increased by the 
multiplied uses to 
which wireless appa- 
ratus is being put at 
this particular time. 


one hundred pounds pressure 
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_ We Use Eighteen Times as Much 
Light as Did Our Grandfathers 


R. WALTER CLARK, of Philadelphia, 

has recently made some interesting 
investigations to find out how the old- 
time lighting conditions in his city compare 
with those of to-day. He has discovered 
that until as late as 1855, only flickering 
sperm oil and candles were in use. Not 
until the following decade did the “highly 
improved" kerosene lamp appear. Gas 
did not come out until the period between 
1865 and 1875. And then only the wealthy 
could use it. It sold at $2.50 per thousand 
cubic feet! The efficient Welsbach mantle 
came out ten years later, revolutionizing 
artificial illumination. The present era 
began in 1895, when gas and electricity 
came into general use—gas selling at $1.00 
per thousand cubic feet and electricity at 
ten cents per kilowatt-hour. Since this 
time the gas mantle and the electric fila- 
ment have seen vast improvements, so 
that to-day the average family is obtaining 
about eighteen times as much light as the 
people of half a century ago had, though 
they pay only about three-quarters as much 
for it as their grandfathers did for the dim 
For the antenna and ground for his wireless lights of other days. 
the lineman uses a pole with metal end- 
caps which are connected with the receivers 


Matches? Take One At a Time, 
Detecting Defective Insulators If You Please 


While Standing on the Ground 


[eser usually climb transmission 
towers to find defective insulators 
 F, Johnson, of Geor- 
has a device which 
will detect. leaking 
insulators without the 
tower. 

The invention em- 
ploys the same type of 
instruments that are 
used in wireless tele- 
phony. In the trans- 
mission of high tension 
alternating current, 
when electricity breaks 
through an insulator, 
little wireless waves are 
sent off. The inspector, 
therefore, simply car- 
ries a wireless receiving 
set with him. A de- ‘The match rolls down 
cided buzzing in histe- wren the match safe is raised to its highest the sloping glass and 
ceivers is a sure sign Of position a match is dropped down on the Tests within easy reach 
trouble in the wires. glass cover and rests within casy reach of the customer. 


HIS counter match safe is a 
conserver of matches as well 
asa dispenser. It is so 
arranged that not more 
than one match is de- 
livered at a time unless 
the safe is unlocked for 
the purpose. A small 
hook at each side of the 
carrier grasps one 
match, which is lifted 
when the operator rais- 
es the box from its 
normal position and 
lets it fall back into 
place. A small projec- 
tion on the standard 
dislodges the match 
from its holder as it 
rises above the rear 
part of the glass cover. 


England’s Great Under-Sea Wall of Bombs 


A combination of nets, bombs and patrol boats 
affords protection from the most daring submarine 


TRETCHED across the Straits of 
Dover, to guard the English Channel, 


held in the adjacent meshes. Against the 
resulting explosion the intruder has not a 


and strung opposite many other stra- chance. At least once a week, more often 
tegic points twice and 
around the sometimes 
coasts of three times 
England are in a week, 
hundreds an explosion 
upon hun- is heard at 
dreds of the “bar- 
miles of ex- i 
plosive raid- 
preventing nets are 
nets. These called, which 
silent, life- announces 
less contrap- that an ene- 
tions of my vessel 
bombs and has gone 
cables are down in its 
nevertheless attempt to 


the most 
vigilant 
watchers of 
thesea. Ger- 
man torpedo 
boat de- 
stroyers and 
even sub- 
marinesmay 
steal past 
British pa- 
trol boats. 
But if they 


reak 


especi 
ignificant 
about these 
nets is that 
they work 
as well at 
night asdur- 
ing the d: 

Here, again, 
they have 


get through an advan- 
the nets, it tage over 
can only be the patrol 
said that a boats. 
irae has Heventte: 
appened. less the pa- 

England, trol boats 
after three Ss wea pv Ee must guard 

torpedo submarines may 

years of ex: patrol boats. Through her nets, however, they cannot the nets and 
perience has see that nei- 


made the nets too foolproof for that. A 
special rust-resisting cable is suspended 
from an uninterrupted line of buoys. The 
buoys are merely steel barrels made water 
tight. Directly below each barrel is a cor- 
responding anchor to keep the nets vertical 
and taut at all times. At every few inter- 
sections of the net cables, the high-explosive 
bombs are placed. The slightest jarring of 
the net by an intruder will set off the bombs 


ther enemy airplanes nor torpedo boats 
have a chance to sink the steel buoys. The 
combination of nets and patrol boats forms 
a practically invulnerable protecting wall, 
which is never allowed to become broken 
or disarrayed. 

Repair boats are constantly making need- 
ful patches, and are ready to renew even an 
entire section of a net should that be neces- 
sary at any time of the night or day. 
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Consider the Rat 


‘The most destructive mammal that lives with man. It 
costs $200,000,000 to keep our rat population every year 


By Fred Telford 


ATS probably destroy more property 

than any other mammal. They are 

a luxury hard to support. A little 
incident reported by Edward Howe For- 
bush, Massachusetts state ornithologist, in 
his booklet “‘Rats and Rat Riddance,” il- 
lustrates the prevailing ignorance with 
regard to the depredations of this un- 
conscionable pest. 

A grocer in a Massachusetts town com- 
plained to his landlord of the injury to his 
stock caused by rats, and asked to have 
the building made rat-proof. As this in- 
volved considerable changes, 
the landlord proposed that he 
pay the amount of the dam- 
ages instead. When he was 
presented with a bill for $25 
at the end of the first month, 
however, he refused to believe 
that the damage was really so 
great until shown the ruined 
goods. Then he decided it 
was cheaper to make the 
building rat-proof. When 
this was done and the rats in 
the building destroyed by 
phosphorus, the depredations 
ceased. 

Just at present the damage 
done by rats is particularly 
serious because their principal 
food is grain and grain prod- 
ucts. Corn is eaten both in 
the field in the shock, and in 


thousand rats. Many ships also have a 
big rat population; when the steamer 
Minnehaha was fumigated at London some 
years ago seventeen hundred 
rats were killed, 


100,000,000 Is Our Rat 
Population 


The most reliable estimates 
of our rat population are 
based upon the figures ob- 
tained in the rat-killing cam- 
paigns instituted when the 
bubonic plague, a_rat-borne 
disease, invaded the United 
States a few years ago. In 
the first four months of the 
campaign about 130,000 rats 
were killed in San Francisco; 
up to May, 1908, 278,000 
were actually captured, andi 
probably 500,000 poisoned. 
The most careful estimates 
place our rat population at 
100,000,000, or about a rat 
per person. 

The direct cost of main- 
taining this enormous rat 


the crib. Wheat if not ac- Wires from which theinsula- population mounts into large 
tually consumed is rendered Sonhasbeengnawedbyrats figures, David E. Lantz, 
unfit for the table or manger. An Iowa assistant biologist for the United States 


farmer had such a numerous colony of rats 
that they destroyed one-fourth of the corn 
in two cribs containing two thousand 
bushels. He-killed as many as one hundred 
and fifty rats a day. 

The rat population of farms of all kinds 
where grain for food is abundant is nothing 
less than startling. An Illinois farmer killed 
3435 rats on his farm, while on two Georgia 
ricé plantations it was estimated 
that'forty-seven thousand rats were 
killed during the spring and summer 
of one year. A rat hunt in Ohio, 
with sides chosen, yielded over eight 


department of Agriculture, several years 
ago estimated that the cost of feeding a 
rat on grain was from 60 cents to $2 a 


A few examples of the 
rat's costly depredations 
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year, and that on a farm at 

_ heast 50 cents more was 
wasted; he believed that in 
a city the damage is greater. 
Hotel managers and restau- 
rant keepers put the cost of 
keeping a rat at $5 a year or 
even higher. 

These figures were reason- 
able before the war sent prices 
soaring. Now they are far 
too low. 


The Rat Is an International 
Problem 


It would be tedious to 
enumerate the different ways 
in which rats cause direct or 
indirect loss. Some of them 
are injury to furniture and 
clothing, destruction of valuable 
papers, stripping labels from 
canned goods, hiding jewelry, 
destruction of poultry, and the 
catching and destruction of 
hatchings in, fisheries. They 


erbockers, six linen hand- 
kerchiefs, and one silk hand- 
kerchief. Near the same nest 
were stored one and a half 
pounds of sugar, a pudding, a 
stalk of celery, a beet, carrots, 
turnips, and potatoes. 
Another count against the 
the spreading of disease 
The bubonic plague is 
spread almost entirely by a rat- 
borne flea. Trichinosis is also 
spread by rats. As the rodents 
are frequenters of drains, priv- 
ies, and sewers in their search for’ 
food, they spread ptomaines, In 
slums, where they are present in 
large numbers, they are a factor in 
spreading highly ‘contagious and 
malignant diseases. Owing to their 
prevalence on ships, they carry 
disease from seaport to seaport, and 
are a menace to be considered in the 
international control of the world's 
plagues. 
The rat that is most common 


even gnaw into the hoofs of 


horses until the feet bleed, and At ete in the Uc States the brown Me 


brown rat, at United States is the brown rat. 
have been known to kill young right the black The black rat, formerly abundant 
‘pigs and lambs. The variety of rat, each one- j astern part of the coun- 
larticles carried away for nest third its size now rare in the United 
Ibuilding is shown by a nest in States; it was introduced 
which were found bits from earlier than the brown rat, 
three bedroom towels, two but seems to be unable 
table napkins, five dust to hold its own here suc- 
‘cloths, two pairs of knick- cessfully 


At left: A single com 
stalk showing how com- 
pletely the rats stripped 

e com-cobs of grain 


ay oi 
cornfield devastated by rats, which The carcass of a young Canada goose, killed 


climbed the stalks, tore off the husks and like hundreds of others by a rat’ which 
ate the grain, leaving only the cobs gnawed off the head and drank the blood 
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‘Tree-branches on which skulls of animals 
are placed, are set at strategic points to 
keep evil spirits away from date palms 


Kat Your Dates with an Easy Mind. 
They are Protected from the Evil Eye 


HE Arab date-grower worries 

about the Evil Eye more than 
about anything else in 
growing dates. If the 
Evil Eye can be kept 
from bewitching the 
palms the date crop will 
be large and the owner 
prosperous. 

So he looks over his 
garden and selects stra- 
tegic points where he 
plants branches of trees 
‘on which he places the 
skulls of goats, sheep or 
horses. While these 
grim bones stand guard 
over the garden it is 
utterly impossible for 
anyone to cast a spell 
on it. That is why, ac- 
cording to Arab lore, 
some date-growers have 
so much larger crops 
than others. They know 
at just what angle of 
approach to plant the 
spell-breaking skulls. 
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Removing Disfiguring Scars 
by Electricity 


S the war progresses, the means em- 

ployed for treating the wounds of the 
soldiers become more and more numer- 
ous. A new application of electricity is 
one of the latest treatments for remov- 
ing disfiguring scars, straightening out 
shriveled muscles and making a man his 
own handsome self again, however badly 
he may have been wounded. In the 
French mcthod, the electrode connected 
with the negative terminal of the battery is 
applied directly to the scar. The electrode 
is covered by a thin sheet of sterilized 
asbestos. This is soaked in a suitable caus- 
tic solution before the application. The 
remaining positive electrode is placed on 
the other side of the limb, directly opposite 
the wound, Then when the current courses 
through, the color of the scar slowly begins 
to fade, the skin begins to soften, and the 
scar to thin out once again. After a few 
months’ treatment of at least one hour 
each day, all but the most obstinate 
scars will have disappeared. 


Sharpening Your Pencil Without 
Soiling Your Fingers 


ERE is something which will 
appeal to youngsters as well as 
to grown-ups—a pencil 
sharpener which will not 
sharpen the pencil all 
away before it makes 
a point and which will 
not leave the fingers 
smudgy. 

The principal feature 
of the sharpener is a 
sliding block whose posi- 
tion determines the de- 
gree of sharpness of the 
pencil. This movable 
block contains an emet 
sharpening stick whicl 
may be easily removed 
for the purpose of sharp- 
ening the cutting blade 
whenever this becomes 
necessary. The sharp- 
ener is flat so that it may 
be carried in the pocket 
or in the leather pencil 
cases now becoming so 
popular among the 
school children. 
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A Turn in the Road? Swing the 
Headlights Electromagnetically 


NEW electromagnetic device for 
automatically turning the headlights 
of an automobile so that the rays of light 
will follow the wheels instead of being 
thrown straight ahead while the car is 
turning a corner has been patented by a 
Mississippi inventor. The device may be 
zonnected up to work in conjunction with 
the steering apparatus or be manipulated 
by hand through an electric switch to vary 
the amount of current sent through the 
electromagnets and thereby vary the 
angle at which the lights are turned. 
Each headlight is carried in a yoke at 
the top of a vertical shank made of non- 
magnetic material and inserted at the 
center of a hollow cylindrical case. The 
shank is rigidly attached to the case by a 
washer at the top and a nut at the bottom. 
The lower portion of the vertical lamp 
shank is threaded to mesh with the threads 
cut on the surface of a vertical hole of a 
cast-iron core carried in the bottom of the 
cylindrical case. This core is square-ended 
at the bottom and retained an envelop- 
ing L-shaped bracket on the bottom of 
the case. At the top it is provided with 
two springs attached to an inverted cup- 
shaped collar of slightly 
less diameter than the 
maincase. The energ' 
tion of the magnets, 
which are carried in the 
top ‘of the case, causes 
them to make the iron 
core move upward, since 
it cannot revolve be- 
cause its end is held in 
brackets. Since the lamp 
shank cannot move up- 
ward, it is caused to re- 
volve, turning the light 
with it in direct propor- 
tion to the lift of the 
iron core and the amount 
of current used. Springs 
between the top of the 
core and the cup-shaped 
collar and threads of 
little pitch on the inside of the collar and 
the top of the core prevent the light from 
becoming unstable through the jolting of 
the vehicle over rough roads. 
‘This swinging of the headlights pro- 
tects the tires from puncture by lighting 
up the road in all directions. 


Each headlight is carried in a yoke 
at the top of a vertical shaft 
made of non-magnetic material 
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"The ordinary telephone receiver 
placed over a base which carrics 
the sound to the Y-shaped tube 


Must You Telephone a Secret? 
Whisper Into This Device 


ILE:a telephone booth shuts out 
all disturbing sounds, it cannot in- 
crease the power of the voice projected 
from the receiver. Both of these desirable 
‘objects are accomplished by means of the 
new device shown in the accompanying 
illustration. 
The device is in reality two receivers 
instead of one, and yet 
the conventional receiver 
is not used directly but 
merely as a medium to 
transmit th und to 
both ears. he instru- 
ment consists of a small 
base of hard rubber with 
a felt bottom, From 


“g3RK" this base a Y-ended tube 
ntrags with hard rubber ear 
"Efrat iF? pieces on the ends of the 
Sheecet  Y is employed to carry 


wien! the sound to both ears at 
once, thereby doubling 
! the volume of the sound. 
: A flexible wire in- 
side the tube serves to 
carry the sound waves 
and to keep the contour 
of the ear pieces so that 
they will not drop off. 

Experience has proved conclusively that 
most of the confusion of sounds encoun- 
tered in telephoning is due to the fact that 
only one ear is used in listening. The other 
ear is receiving other sound waves from the 
room. This is not true with this device. 
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Forty-Five Miles an Hour on 
This Motorcycle Sleigh 


'HILE all the automobiles and other 

vehicles in his neighborhood were 
stalled on account of the snow, Clarence H. 
Lydamore, of Lake Placid in the Adiron- 
dacks, was hard 
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with the globe so that the water can flow 
as easily from the boiler to the globe, as 
in the other direction. An auxiliary ‘tap 
connects the bottom of the globe with a 
faucet. This addition is the principal im- 
provement which makes the heater differ- 
ent from others. No sooner has the water 
in the bottom of 


at work planning 
to convert his 
motorcycle intoa 
powerful motor- 
sled. The result 
was that soon he 
was successfully 
riding into town 
on business trips, 
and was sleigh: 
ing on the lake 
for pleasure 
while the other 
cars were rusting 
in their garages. 
The conver- 
sion was simple 
enough. The 
front wheel was 
removed and the 
sleigh runner 
shown in the photograph was put in its 
place. A sidecar, also mounted upon a 
runner, was attached to the motorcycle 
framework, This served the double pur- 
pose of providing for another passenger 
and of preventing the new sleigh from 
tipping should it skid on the ice or sno 
attaching extra heavy anti-skid 
chains to the driving wheel, the sled was 
ready for work or play. Over the roads, a 
speed of forty-five miles per hour has been 
attained on it. Over the lake, with the 
assistance of the wind, a party of four 
has almost doubled this speed. 


Hot Water in an Instant Is 
Promised by This Heater 


‘HERE is a new hot-water heater on the 
market which comes as near to being 
“instantaneous” as it seems possible for a 
heater to be. So cleverly is it constructed 
that you can draw as much heated water 
as you want to use without any appreciable 
“wait” between the pailfuls that you draw. 
The body of the heater is placed just 
below your kitchen boiler. It consists of 
a large globe of comparatively thin iron 
and a large gas burner secured just below 
this. A two-way pipe connects the boiler 


‘The motor-sled, devised from a motorcycle frame 
and a sidecar, makes forty-five miles an hour 


the globe become 
heated than you 
draw it off 
through the fau- 
cet, if you desire. 

You do not 
have to wait 
for the heated 
water to per- 
meate slowly up- 
ward to the top 
of the boiler, as 
with the ordi- 
nary heater. 
Not that you 
can't use this ar- 
rangement as an 
ordinary heater, 
too; for if you 
wish a whole 
boilerful of hot 
water, you simply let enough of the 
water which is being heated in the globe 
rise through the two-way pipe. 

You could then tap the ater off through 
the faucet at your sink, or from any of 
the faucets connected with the iping 
from the boiler, instead of drawing it 
off by the pailful from the faucet at* the 
bottom of the heater. 


_[<—Cold water supply pipe 
— Reservoir 


Connecting conduit 


In a few seconds after the 
gas is Ii the water 
in the iron globe is hot 
end can be drawn off 


Chemical Flasks Made from Electric 
Light Bulbs 


'HEMICAL flasks are indispensable 

around the laboratory. Very service- 
able ones can be made, at practically no 
expense, from worn-out electric bulbs. 
Since the bulbs are manufactured in various 
sizes, it is possible to construct flasks of 
many dimensions according to the sizes of 
the electric globes. 

The essential materials are a Bunsen 
burner and a_three-cornered file. If. a 
Bunsen burner is not available, any burner 
giving a hot blue flame can be utilized in- 
stead. Hold the brass base of the bulb 
in the flame for a few seconds, until the 
cement surrounding the glass has melted 
sufficiently to enable you to pry the base 
off with the pointed end of the file. Allow 
the glass to cool; then with warm water 
clean off the cement that still adheres 
to the bulb. 

Carefully make a scratch with the file 
around the circumference of the bulb 
where the globe proper is sealed to the 
filament. A light blow will separate the 
filament from the bulb. If the mouth is 
left rough, it may be smoothed by revolving 
it in the flame. While the bulb is soft at 
its mouth, it may have a small taper put 
on it with the sharp end of the file. When 
it has cooled, hold the mouth of the flask 
in a cloth, and permit the large end to 
revolve in the flame, taking care to heat 
the glass evenly until it softens. Have a 
clean dry slab of marble, slate or similar 
substance at hand, and press the flask down 
eae evenly so that the flask can stand by 
its i. 

After a few flasks have been com- 
pleted, they should be placed in a strong 
salt solution. Heat the solution, while the 
flasks are in it, bringing it gradually to 
boiling point; then when the brine has 
cooled, take the flasks out. They are then 
ready for use—HERMAN NEUHAUS. 


A Concrete Mixer Made Out of an 
Old Mower 


N old dismantled mower constituted 
the foundation for this unique con- 
crete mixer, One mower wheel was 
planted in the ground and weighted with 
rocks, while the other was supported on a 
beam to stand the axle at an angle. The 
sickle driver head was removed and a band 
wheel put in its place. A rough wood box 
constructed of matched lumber to make it 
water-tight was fastened to the spokes of 


‘The axle of an old mower set at an angle and 
used to revolve a box for mixing concrete 


the upper wheel. A hinged cover was 
fastened to the open end. In this the 
cement was whirled. 

A portable farm engine was used for the 
power, which was connected up to the 
mixer with a belt—J. E. GRINsTEAD. 
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Comic Photographs Made With 
Film Negatives 


OME very interesting and simple comic 
pictures can be made with old films and 
film negatives in the following manner. 


The pen 


and ink picture drawn on plain 
film ‘and ‘the finished comic” photograph 


The pen and ink part of the picture is 


drawn upon an old film that has been thor- 
oughly cleaned. This comic part may be 
drawn in free hand with India ink. 

The head and shoulder part of a portrait 
film is cut out on the outlines of the figures 
and pasted on the comic film. These are 
printed in the same manner as other 
negatives.—C. Busu. 


Testing the Strength of Norway 
Iron While Hot and Cold 


RON made in Norway owes its fine 

quelities to the exceptional purity of 
the ores from which it is made, and the 
care taken in its manufacture. The smelt- 
ing is done with charcoal. The metal 
has a purity of 99.8 per cent of iron, the 
remainder being sulphur, slag, carbon, 
silicon, manganese and phosphorus. This 
iron is very low in sulphur and phosphorus, 
the two ingredients which modern manu- 
facturers strive to keep as low as possible 
in their product. 

Sulphur makes iron brittle when hot, 
thus causing it to break in the rolls. Phos- 
phorus, on the other hand, makes iron 
brittle when cold and interferes with its 
strength and ductility'in bending. Norway 
iron, on account of its exceptional puri' 
has come to be recognized as the worl 
standard, to which the quality of -all 
other irons is comparea. 

A round bar of Norway iron will stand 
the severest cold bending test. You can 
bend and hammer it back on itself, and 
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then bend and hammer it at a right angle 
to its previous position so that one part 
is touching another. The iron will show 
no signs of cracking at the bends. One bar 
of this metal was tied into a knot while 
hot, and showed no signs of cracking at 
the bends. Cracking at the bends when the 
iron is hot is due to sulphur. When pulled 
apart in a testing machine, this iron showed 
a_very fibrous fracture. Steel made from 
Norway iron by the crucible process 
makes the finest kinds of razors, tools, etc., 
which keep their edges sharp for a long 
time. It is a metal that can be depended 
upon in every respect.—W. S. STANDIFORD. 


A Protection Curtain for a 
Mechanic's Work Bench 

N a large railway shop heavy cloth 

screens are provided on the work benches 
around devices which are used by metal 
workers, cially in cases where babbitt 
or other soft metal is removed from arma- 
tures. This protects passing workmen or 
bystanders from flying pieces of metal. 
The curtain also tends to confine the chips 
to the bench and keep them from littering 
the surrounding floor space. 

The curtain is extended on a frame made 
from two upright round iron bars, con- 
nected by another iron bar. From this 
connecting bar rods extend which are of 


Protecting passing workmen or bystanders 
from flying pieces of chipped metal 


cet length to carry the curtain across 


the bench. 

This is an inexpensive but effective 
arrangement for the purpose and could 
easily be adopted for other uses of a 
similar nature——RaLra O. McGraw. 
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Drill Holder for the Tailstock 
of a Lathe 


‘HE drill holder illustrated was designed 
to comply with a law enforced in many 
states which demands that a drill must be 


A drill chuck for the lathe center that pro- 
vides a holding device without projections 


firmly held in a chuck or other suitable 
device without projections when used on 
work held in the chuck or fastened to a 
faceplate of a lathe. An efficient chuck is 
shown above, in use in a lathe. 

The holder is made of machine steel, the 


shank A being . 

turned on a i} 4 
taper to fit in E 

the . tailstock. Detaile ‘and disiensions 
The socket B for the lathe drill holder 
is bored to fit 


the Morse taper. This taper in No. 2 will 
take all drills up to and including 29/32 in., 
and is best suited for small lathes. 
No. 3 taper is better for lathes of 14-in. 
swing or larger—Harvey Meap. 


Some Useful Hints for the 
Owner of a Phonograph 


F the spring rubs or jumps when the 

phonograph is playing it is a sign there is 
a dry spot somewhere between the leaves. 
Wind it up fairly tight and let it run com- 
pletely down two or three times. This will 
open up the leaves and distribute the grease 
between them. 

Phonographs equipped with metal horns 
can much improved in tone and the 
metallic effect killed by wrapping the horn 
with electricians’ or tire tay 

Camels’ hair brushes are of little use in 
cleaning disk records. Glue a piece of 
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clean Brussel’s carpet to a block of wood 
and rub the record well with a circular 
motion. This removes grit and dirt that 
the brush might pass over and does not 
injure the record in the least. 

The troublesome vibration occurring in 
many machines can be remedied by insert- 
ing felt between a.| joints in the cabinet and 
where the motor touches the wood. 

Loud needles can be made to play as soft 
as desired if they are inserted only part 
way in the holder. 


Coating for Window Glass to 
Keep Off the Frost 


Psst clean the panes thoroughly and 
wipe them dry. Dissolve 1 oz. of 
glycerine in a pint of alcohol, (denatured 
alcohol will answer the purpose) and add a 
little amber oil to improve the odor. Let 
the solution stand until it clears, then rub it 
over the inside of the window panes with 
chamois or a hard cloth. This treatment 
of the windows in cold weather is in- 
expensive and often reduces complaints 
about insufficient heating made by store- 
keepers whose grievance is founded only 
on the obscuring of their show win- 
dows.—Peter J. M. CLute. 


Instruction-Marker Plate for Photo- 
graphic Plate Holders 


A GREAT many amateur photographers 
who have their exposures finished at a 
studio frequently have their instructions 
misunderstood as to how many prints are 
wanted and when, The illustration shows 
how a thin strip of celluloid on which any 
information can be written can be glued to 
the side of the holder. On the majority of 
cameras using or accommodating plates, 
this does not interfere with the entrance of 
the holder into the 
slide at the rear, 
The upper side of 
the strip can be 
slightly pointed as 
shown, toward the 
side of the holder to 
which the informa- 
tion refers. The 
other strip would of 
course be inverted. Use a good grade of 
glue so that the small thin strips will ad- 
here permanently. Any kind of light 
celluloid has sufficient grit for a lead pencil 
to make a perfectly legible mark on it. 


Instruction -marker 
plate for plateholder 
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V-Block With Clamps for Small 
Drill Press 


‘HE V-block shown in the accompany- 

ing drawing and photographs is a very 
handy tool on the drill press. It is espe- 
cially useful 
when one has 
small round 
pieces to be 
drilled. The 
work may be 
held securely 
and the holes 
drilled accu- 
rately. 

The clamps, 
of which there 
are two, are de- 
signed so that 
a wide or nar- 
row bearing on 
the work may 
be hi This 
is shown in the 
photographs. 
The screw in 
the back regu- 
lates the level 
of the clamp 
and the other 
draws the 
clamp down into contact with the work. 

The post is turned to fit the lower table 
bracket Poe the drill press. The center of 
the V is in line then with the center line of 


tp 


Jur totit 
‘aril press 


Detailed dimensions of the V-block clamp for 
use in a drill post for drilling round stock 


the spindle, and the holes drilled in work 
will through the center. To prevent 
small drills from running off center a guide 
may be bolted down on the clamp. 
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The Balanced Aquarium for the 
Proper Care of Fish 


'T has only been made possible to produce 
a naturally balanced aquarium since 
science has progressed far enough to 
establish the conditions under which aquatic 
plants and animals live. All living things 
require oxygen. Oxygen is breathed in and 
carbon dioxide is given off. All aquatic 
animals use only that oxygen which has 
been dissolved and mixed with the water, 
and give in return carbon dioxide. During 
the day all green plants use carbon dioxide 
and give oxygen off as waste matter. But 
at night this process is reversed; that is to 
say, at night the plant uses the oxygen for 
inspiration and gives off carbon dioxide. 
This is easily proved by an interesting 
experiment. Isolate an aquatic plant with 
a certain amount of air, A few days later 
the volume and composition of the inclosed 
air will still be constant. But if carbon 
dioxide be added to the inclosed air during 
the day an analysis will later show that the 
oxygen is predominant. In a balanced 
aquarium the plants use up the carbon 
dioxide during the day which has been 
given off to the water, and in return they 
give off oxygen. One plant can use only a 
certain amount 
of carbon di- fF. 
oxide during the 
day and give off 
acertainamount | 


number of plants 
in an aquarium 
should exceed 
the number of 
fish it contains 
to prevent the 
accumulation of 
carbon dioxide 
in the water and 
to assure an 
abundantsupply 
of oxygen. 

~ If there are no 
plants in an 
aquarium the 
water must be 
changed regularly to keep it pure and 
healthful for the fish. A balanced aqua- 
rium, containing both plants and fish, keeps 
the water fresh, pure and healthful for the 
fish and only that part of the water need 
be replaced which has evaporated. 


Plants in an aquarium to 
make it properly balanced 
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One requirement of a balanced aquarium 
isa rich alluvial soil in which the plants may 
flourish. A few rootless aquatic plants, as 
Fontinalis or Ceratophyllum, grow in clean 
sand. The best soil for the aquarium is a 
mixture of top 
soil loam and 
sand. _ Before 
placing the soil 
in the aquari- 
um, a small 
piece of glass 
should be put- 
tied in one cor- 
ner. On this all 
refuse will ac- A. 
cumulate so it 
can be easily re- 
moved. Arrange the soil in the aquarium 
so that it slopes gently toward the refuse 
corner, The highest part of the soil is 
placed diagonally opposite it. Place marsh 
plants in the highest part. Of all marsh 
plants Cyperus Alte:nifoliuns is recom- 
mended, although it is often cultivated as a 
pot plant. If the Cyperus has been used as 
a pot plant it must first be inured to the 
water by placing it in a pail of water with 
the water flush with the top of the pot. 
Later the water is gradually raised. After 
several weeks of this treatment the Cyperus 
will be inured to the water and may be 

. transplanted into the aquarium. The soil is 
then packed down firmly and evenly. 
Over this a layer of sand which has been 
washed perfectly elean is placed to prevent 
the water from becoming muddy. 

Plants, however, are placed in only one 
half of the aquarium. Draw an imaginary 
diagonal from corner to corner. That half 
of the aquarium containing the Cyperus is 
used for planting, while the other half 
holding the refuse corner remains free for 
the fish. 

It is comparatively easy to plant water 
weeds. Bore a hole in the sand with the 
finger and place the roots of Vallisneria and 
Sagitlaria natans in it. Then cover the 
hole with sand. The Cabomba, and similar 
small plants are treated differently. Only 
the tips of these plants are used for cultiva- 
tion. They are almost buried in the sand, 
the tips only peep forth, for only that part 
of the plant which has grown in the 
aquarium remains green. These shoots, a 
few of which are usually placed in one hole, 
root very rapidly. 

When the aquarium is completely planted 
it must be filled with water. To prevent 


peculiar and very beau- 
tiful variety of gold fish 
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the water from stirring up the sand, lay a 

piece of paper over the refuse corner.” Pour 

the water carefully on the paper until the 

aquarium is about a quarter full. The rest 

mou be siphoned in with a small rubber 
ose. 

The aquarium should be placed in a well 
lighted window so that the plants may 
receive a sufficient quantity of light. When 
the plants have grown sufficiently, fish may 
be procured and placed in the aquarium. A 
convenient method of computing the num- 
ber of fish an aquarium will hold is to allow 
a quart of water for every fish 2 in.in length. 

Such a balanced aquarium shows the 
family life of the fish. The Paradise fish 
builds a foamy nest on the surface of the 
water, plays at love making, lays its spawn 
and cares for its young. The peculiar and 
odd varieties of gold fish lay their spawn on 
delicate aquatic vegetation. The Chan- 
chito digs a small ditch in which the young 
are taken care of. The stickleback builds 
a delicate nest for its spawn from plant 
fibers. This nest is a work of art rivaling 
many bird-nests. Mention may be also 
made of the mouth breeders, the female of 
which carries the spawn in her mouth 
until it matures.—Dr. E. Bape. 


Making A Sprinkler Hoze Nozzle 
for the Boiler Room 


HE illustration shows the details of an 
easily constructed sprinkler hose noz~ 
zie. The deflector plate is cut from 1/16- 
in, sheet or galvanized iron, and soldered to 
the pipe used asa tube. The angle of the 


spray is adjusted and governed by bending 


the neck of the plate. The whole arrange- 
ment is quickly and easily made and it is 
conveniently handled. It will be found very 
useful for many purposes, especially around 
the boiler room. —F. W. BENTLEY. 
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Making a Book Trough with 
Natural Wood Finish 


(OOK troughs are pleasing variations 
of the conventional book rack and 
they serve a very useful purpose. Food 
for thought in the shape of books can be 
dished out in no better way than a book 


‘A simple conventional design for a book 
trough to be used on the library table 


trough full of books conveniently located 
on the library table. The list of materials 
required for this one is as follow: 

2 end pieces 1034 in. square and 7 
- tong, 4 in. wide and ? 
. tong, 234 in, wide and 

1 plece for keys 234 tn, long, 1 in, wide and 5 

thick. 

The selection of the wood should be well 
considered. All dimensions given are gener- 
‘ous, to allow for planing and finishing to 
the sizes given in the illustration. The 
layout for the ends is detailed, the mortises 
being marked from both sides to enable the 
worker to cut clean lines on both surfaces 
when chiseling out the stock. Cut the 
outline of the ends carefully on the band- 


Dimensions of the parts of the book trough. 
These may be varied to suit the maker 


saw or with a turning saw or scroll-saw 
if there is no band-saw at hand. Smooth 
the straight edges with a plane and the 
curves with a wood file. In cutting the 
mortises, bore holes first and then cut care- 
fully to the size with a wood chisel, working 
from both sides. 
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The long pieces or rails joining the ends 
should be cut to width and length, and 
the tenons laid out and cut on the ends, 
‘The holes for the keys are next cut. Fit 
the tenons carefully to their respective 
mortises and mark them so that they 
can be returned to their places. Fit the 
carefully and mark them. The steel 
are just the thing for making these 


are now scraped and sanded 
y for the finishing process. 
the best results in 


The pieces 
and they are rea 
‘A good oil stain gives 
the hands of the amateur. When oak is 
used, spread on the stain evenly and rub 
off the surplus. When this has dried for 
24 hours apply a coat of filler which 
has been colored with a little of the stain 
used. Let it stand for a few minutes, 
or until Jull, and then rub off the sur- 
plus with a piece of burlap, rubbing across 
the grain. After the filler coat has dried, 
apply two coats of shellac, spreading 
evenly. Rub the pieces with steel wool 
after each coat to prepare a smooth surface 
for the wax. Two applications of wax 
will complete the finishing process. The 
pieces should now be assembled, after 
h the book trough is ready for imme- 

service.—Harry W. ANDERSON 


A Homemade Oil-Gage for a 
Large Storage Tank 


HERE a large storage tank is kept 
filled with gasoline for private use 

it is necessary to have some means of 
knowing the quantity of oil within to pre- 
vent running short. The illustration shows 
a homemade gage constructed of discarded 
parts which can usually be found about a 
home garage or shop. The body of the 
gage consists of a breather-tube A and a 
cap B. A slot % in. wide was cut in the 
side of the tube; extending to within 9 in. 
of eachend. The lower end of the tube was 
rethreaded to fit in the threads of the 
filling hole. A guide C was turned to the 
shape shown from a piece of solid brass bar. 
The hole through the center was drilled to 
make asliding fit for the rod D. Four 14-in. 
holes were drilled through the base so that 
oil could be poured in when the cap B was 
removed. To hold the guide in place it is 
made a press fit, but it was finally soldered. 
The rod D is a ¥¢-in. drill rod with a float 

E fastened to the lower end. A knob F was 
fastened to the upper end of the rod, which 
served as a gage block and to prevent the 


Popular Science Monthly 


rod from coming out of its bearings. To 
prevent the oil gushing out through the 
slot cut in the brass tube a glass tube was 
inserted within, its diameter permitting a 
close fit in the hole of the brass tube. The 
length of the glass tube brought it into 
position so that the cap Bclampeditin place. 


Gaye assembled 


Filling tube 
wih tube 


‘ontans wel 


A float gage made of odds and ends for finding 
‘the oil level in a large storage tank 
The markings on the outside of the tube 
A for indicating the quantity of oil in the 
tank were’ determined by turning a 19 
gallon of oil in at a time and ma 
mark, The marks were cut in wi 
machinist's scriber—Apotrn KLEt 


An Emergency R Repair on a 
Leaking Water Pipe 


'HINGS often break down at the 

most inopportune times. A num- 
ber of years ago, the writer was called 
upon one Sunday morning to stop a 
leak in a cold water pipe which 
threatened to ruin the ceiling below. 
No plumber was to be had. The leak 
could have been stopped by shutting 
off the water altogether; but for several 
reasons this was impracticable for 
any length of time. I had a supply of 
friction tape such as is used by 
electricians for wrapping spliced wire 
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An Individual Strap-Hanger 
for a Crowded Car 


Tie tired shop-giel who is compelled 
to board a crowded car every day will 
appreciate this little hanger which she can 
carry in her pocket or bag. It consists of 
two large bone rings, such as are used by 
harness-makers, connected by a half-yard 
strip of strong webbing or tape, which 
can be quickly slipped through the usual 
hanger without inconveniencing another 
passenger who may be using it. Both 
rings are to be held together in the hand. 
The short woman who has difficulty. in 
reaching the usual hangers will also find 
this convenient.—J. E. McCoy. 


A Garage Air-Compressor Made from 
an Old Automobile Engine 

A an air-compressor was badly needed 
in our garage, in spite of the fact that 

the quantity of business did not warrant 
the purchase of a high-priced machine, 
we built one from an old discarded engine 
from a small car, The engine had its 
water-jacketed head broken in half. On 
account of this only two cylinders were 
used for the compressor. The old counter- 
shaft and two pistons were assembled and 
bolted down to timbers. A heavy flywheel 
vas keyed to the end of the shaft and this 
was belted to the line shaft of the garage. 
This outfit easily kept up from 100 Ib. 
to 135 Ib. pressure. To hold this pressure 


joints. Shutting the water off in the 

cellar for a few minutes, I wrapped the 

tape closely .over the hole, putting on 

several layers. Over this tape I wrapped sev- 
eral thicknesses of twine of which a plentiful 
supply was on hand. When the water was 
turned on, the leak was found to be com- 
pletely stopped. The tape wasleft on the pipe 
seven days and answered well until a perma- 
nent repair was made—W. S. STANDIFORD. 


An old engine mounted on a wood base and driven 
by another engine for use as an air-compressor 


a tank was constructed from a 10-ft. length 
of 8-in. gas main, which, being capped 
at each end, had ‘an inlet and an outlet 
hole drilled in the caps. With this equip- 
ment the garage has ample air pressure 
for all purposes in the shop besides free air 
outside for tire pumping.—L. A. BENNETT. 
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A Door Catch Made from a 
Spring Shoe Tree 


ITH this simple homemade catch 

‘you can push the door as wide open 
as you like and it will remain so. There are 
no levers to push down. It is self-contained 
and very cheap. 

First secure a pair 
of “‘shoe tree: 
Take one portion, 
as shown in the illus- 
tration, and fasten 
the metal end on 
your door about 6 
in. from. the floor. 
Fasten it with nails, 
screweyes or any- 
thing that will hold. 
It is advisable to 
hold the metal end 
over the gas range 
for a few moments 
to take out the tem- 
per; then a nail driven through it will not 
split the metal. The tension of the metal 
after it is fastened on will push the wooden 
knob firmly on the floor. With the pres- 
sure ‘just right” you can move the door 
freely, yet it will remain wherever set. 
‘The knob will slide over a rug or doorstep. 
It will not be in the way if fastened on the 
inside of the door, and the wind will not 
be able to blow the door shut or further 
open.—Ciarence T, Hupparp. 


Tearing a Pack of Cards in 
Half with Ease 


jAerebuss the popular trick of tearing 
and quartering a deck of cards can be 
classed as a feat of strength, there is a 
“wrinkle” which, if mastered, will permit 
the pasteboards to be torn with very little 
exertion. The method described 
isasure one, and is just as effect- 
ive as if actual strength were 
used. A girl can do the trick 
if the instructions are 
carried out. Take a 
pack of new cheap cards 
and “bake” them in an 
oven for more than an 
hour. Cuta slit about 
¥% in. deep on each 
side of a card case. 
This cannot be seen, 
and when the cards are passed around for 
the usual preliminary examination by the 
spectators the case is retained by the per- 
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former, by whom the cards are returned to 
the case after the inspection. The cards 
after being baked will be very brittle and 
when placed in the case will tear easily, as 
the slit will give away and the two portions 
of the card case will act like grips in severing 
the 52 cards it holds. 


Reshaping Artists’ Paint Tubes 
for Refilling 

‘HE tin-foil tubes used as containers for 

artists’ colors are usually thrown 
away when empty. These can be refilled 
or used for other purposes by blowing them 
out with a bicycle pump. Sufficient pres- 
sure will straighten out all the kinks and 
render them almost as good as new. When 
blown out to their original size, open the 
bottom end, insert the contents and fold 
over again as before.—L. B, ROBBINS. 


An Automobile Steering Wheel 
for a Bob-Sled 
0 automobile ever has its steerinj 
wheel directly over the front axle, an 
no bob-sled to steer best should have the 
wheel over the front bob. The illustration 
shows an arrangement which has the “feel"” 
of a real automobile when coasting down a 


Cylinder drum attachment for a bob-sled, It 
is like the steering mechanism of an automobile 


hill. The steering wheel and post were set 
nearly half way back on the top plank of the 
bobs in a leaning position, like the wheel 
and post of an automobile. On the lower 
end of the post a wooden roller about 6 in. 
in. diameter was fastened. About the 
middle of this a 14-in. roy vas wrap) 
several times, and then the ends were taken 
through a pulley on either side to the ends 
of the cross-piece of the front bob. Any 
turn of the wheel thus revolves the roller 
which wraps the rope, pulling the front bob 
in the direction desired. Such a pair of 
bobs can be built at home with materials 
found in the scrap heap. For my bobs I 
used seasoned oak, soft pine for the top 
plank, and old carriage tires for the runners. 
The wheel of an old corn cutter makes a 
fine steering wheel, or the steering wheel 
may be sawed out of hard wood with a 
compass saw.—F. E. BRIMMER. 


Making a Trusty Bob-Sled 


Plans for the construction of a coasting 
bob-sled that will carry several persons 


By B. Francis Dashiell 


Smooth the iron well with a file, 


HE bob-sled described and detailed in _ ners. 


the accompanying plans is very 
strong and capable of carrying any 
weight that can be placed upon it. The 
powerful brake and steering apparatus 
will give a strong sense of security when 
coasting down even the steepest inclines. 
The frame should be built first. This 
consists of two lengths of spruce, pine or 
oak, 2 by 3 in. and 1334 ft. in length. The 
various holes and notches are cut and bored 
in the required positions as shown, At 
the location of the steering wheel and 
front or guiding sled, oak boards 6 in. by 
12 in, and 1 in. thick are bolted across, 


then polish with oil and emery cloth. 
Make two iron straps or U-rings and bolt 
to the rear of each side piece of the front 
sled as indicated in the drawings. These 
are used to fasten the ends of the steering 
cables. 

The brake is made from oak or pine 
1 in, in thickness and is in the form of a 
box with the ends turned up or rounded 
off. The two side pieces are 6 in. wide 
and 18 in, Jong with the ends cut off at 
an angle of 45 deg. as shown. The bottom 
and ends are covered with t-in. boards, 
using screws for fastening them in place. 


as_ shown. Get three 
The sleds 1}4-in, iron 
are next con- angles 6 in, 
structed. long, and 
The rear sled bolt them to 
is 24 in. long the bottom. 
and 18 in. of the brake 
wide, the box as 
sides being of shown. The 
oak boards box is sus- 
To in, wide pended be- 
and not less tween and 
than 114 in, Plan and side elevation of a bob-sled thatis capable from the two 
in thickness. pF goer gehen gh rgy foag tage ie pong long frame 
The edges timbers b: 


are rounded off as shown. Three cross- 
pieces of oak are cut out 18 in. long and 
8 in. wide and notched to receive the side 
pieces and also the two long frame pieces. 
‘The parts of the sled are joined together with 
long screws. The front or guiding sled is of 
the same width as the rear sled but is only 
18 in. long and the sides are only 8 in. high. 
Four cross-pieces are used on this sled and 
are made of oak 18 in. long and 5 in. wide. 
‘They are screwed between the two sides 
in the same manner as those of the rear 
sled. The top of each cross-piece has a 
notch 14 in. deep and 6 in. wide cut in it 
to receive the 6 by 16-in. oak board as 
shown. Use screws for all fastenings. 
The runners for the sleds are made 
from iron bars 1% in. by 1 in. and bent 
around the edges of the sled sides. Screws 
are placed on about 3-in. centers and 
have their heads countersunk in the run- 


means of four swinging arms, each of 

12 in. long, 2 in. wide and 1 in. thick, 
Make all the connections with bolts, using 
washers and lock nuts. Rivet over the 
ends of the bolts to prevent the nuts 
from working loose and coming off. The 
brake is operated with a lever of oak 
28 in. long, 214 in. wide, and 1 in, thick. 
It is pivoted on a cross-support bearing 
made of a 12-in. length of 34-in. wrought 
iron water pipe. Make two plates from 
sheet iron about 1/16 in. thick and bolt 
one on each side of the lever. -A hole 
with a diameter of 1-3/32 in. should be 
cut in the plates and lever so that it will 
fit nicely on the pipe bearing. Drilt the 
holes in the pipe support as called for in 
the plans and then place the lever over 
the pipe. The two ends should now be 
hammered down flat and drilled for the 
bolts. Place cotters in the holes, one on 
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Front. Sted. 


Steering Wheel. 


—, 


4 eit 12! 2) oe 


‘The two pieces of the frame of the bob-sled to which the bobs are attached on the underside and the 
cross-boards on the top; the two crosspieces shown are for the steering wheel post and the front bob 


each side of the lever. This construction is 
clearly shown in the section taken at the 
brake lever. 

The rod that connects the brake lever 
to the brake is made of oak 10}4 in. long, 
2 in. wide and 1 in, thick. It is fastened 
to the brake box with a large heavy strap 
hinge and several bolts, as is shown in the 
brake connection detail. Connection with 
the lower part of the lever is made through 
two plates, one at each side of the con- 
necting rod. The plates are bolted to the 
rod with two bolts. A heavy bolt passes 


through the ends of these 
plates and the lower hole 
of the lever, as is indi- 
cated. Use washers and 
locknuts, and rivet over 
the end of the bolt. The 
plates on the lever and 
the rod are to take up the 
wear and strain, thus pre- 
venting the wood from 
wearing and enlarging the 
holes. 

The rear sled is at- 
tached by placing the 
notches of the two frame 
timbers over the notches 


in the cross-pieces of the sled. Drill holes 
through the frame timbers and fasten with 
heavy screws into the sled timbers, counter- 
sinking the screw heads about half way 
down in the frame timbers. 

The front or guiding sled is next set in 
position. Make four iron plates 4 by 6 in., 
as at B in the illustration. Bolt two of 
these plates to the top board of the sled, 
one plate on each side; and bolt the other 
two to the cross-boards of the frame. The 
centers of these plates should be drilled 
to take a heavy bolt which should be 10 in, 


long. Place several wash- 
ers between the sled and 
frame plates and drop the 
bolt down through the 
holes. Place two washers 
over the ends of the bolt 
and place on the nut and 
Jock nut and rivet over 
the end of the bolt. These 
plates prevent wear on 
the wood parts and serve 
to keep the sled true and 
easy turning. 

Cut out two wood disks 
from oak boards 14 in. 
thick and 10 in. in dias 
eter and bore a 134-in, 
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hole in the center of each. Fasten these 
two pieces together with the grain running 
in cross directions or at right angles to each 
other. Get a piece of iron pipe 114 in. in 
diameter for the steering wheel shaft. It 
should be 27 in. long and drilled with two 
holes 14 in. in diameter, one to be 2 in. 
from the end and 
the other at right 
angles to it, and 34 
in. from the end. 
Fit a piece of rod or 
pipe with an out- 
side diameter of 14 
in, in the lower hole. 
The rod or pipe is to 
be about 9 in. in 
length. Now place 
the steering wheel 
over the pipe shaft 
and resting on the 
cross 14-in. pipe. 
Fasten the wheel to 


Plates 


Connection rod 


this cross pipe with 
four eyebolts as in- 


dicated in the detail 
drawing. Now slide 
in the other cross 
pipe which will just 
come on the op- 
posite side of the wheel and fasten that with 
four eyebolts, also as indicated. This 
method gives a very solid and strong con- 
nection between the shaft and wheel. 
Smooth up the wheel with a file and sand- 
paper. The 
wooden wheel 
will be found eas- 
ier and warmer 
to handle in cold 
weather than a 
metal one. Now 
drill the two cot- 
ter, and the }4-in. 
holes in the shaft 
as called for in 
the illustration. 
Make two 
plates and drill 
them to make a 
hole 134 in. in 
diameter for the 
14-in. pipe to 
pass through. 
Bolt the plates 
to the upper and 
lower cross boards of the frame and then 
place the steering wheel shaft in place. Put 
on a sufficient number of washers to take 


Brake lever 


Details of the brake lever and the steering 
wheel and post with cross-bar for the ropes 


bob, alt hung to the underside of the frame 


Lever Bearing 


931 


up any play and insert two heavy cotter or 
taper pins—either will answer very well. 
This is clearly shown in the sectional draw- 
ing of the steering wheel and detailed at A. 

The steering motion is carried from the 
shaft to the sled through a cable of either 
bronze or other 
metal —a_ flexible 
woven or stranded 
wire cable of 14 in. 
diameter will an- 
swer the purpose 
very well. A length 
of the cable is 
passed through the 
hole in the lower 
part of the shaft 

and a knot tied 

in either side so 

as to prevent 

the cable from 

slipping through 


Section at front sled 


Frame lever! the hole. Make 
five turns of the 
cable around the 

Pipe beari shaft below the 


Section at brake lever hole, from left 
toright and take 
five turns from 
right to left 
above the hole. Fasten the two ends to the 
rings on the rear of the sled, being sure to 
draw the wire tight before fastening. 

The sled should be covered or floored 
from end to end with some light weight ma- 
terial, the planks 
being nailed 
crosswise. Each 
plank length, or 
the width of the 
flooring on the 
sled, should be 
about 20in. Nail 
on cross foot- 
rests or cleats as 
desired. 

The brake box, 
is supposed to be 
a filled with some 
heavy stuff “so 
that its own 
weightwillsuffice 
when only a 
slight drag or 
braking is 
wanted. Fix up 
a hook and chain so that the brake handle 
can be held down when not in use. A strong 
pull on the handle will stop the sled. 


14 Pipe? 
Drill . 

gouty} 
steering wheel 
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A Steel Boring Mill Tool-Holder 
Requiring Little Material 


ITH the price of high speed tool steel 

soaring, devices for the conservation 
of this kind of material 
are being sought. With 
this thought foremost the 
device for holding a bor- 
ing mill tool, as illustrat- 
ed, was developed and a 
great saving in material 
effected. The entire tool, 
made of high speed steel, 
will weigh about 114 Ib. 
The piece of steel used in 
the holder weighs about 
402. This holder can be 
made in a variety of 
shapes, and different tools 
can be used. Pressure 
exerted by the setacrew 
on the round-pin holds ie - 
the tool in place. The Prins mill 
round pin is roughened or knurled on the end 
to hold on the steel surface —J. R. MINTER. 


A Treadle for an Automobile 
Foot Accelerator 


7 OX a great many cars the accelerator 
consists of a plunger rod, with a metal 

disk at the end, for the foot to rest upon. 

As it is often 

“difficult to keep 
the foot pres- 

sure steady up- 

on the button, a 

constant in- 

crease and de- 

crease of speed 


is the result. 
With this in Tyeadte to ease the foot 
mind, I con- on accelerator pedal 


structed a 

treadle along the lines shown in the sketch, 
which overcomes, to a great extent, the 
uneven pressure, and also gives an easier 
position for the foot. 

The under side of the treadle was chan- 
neled so as to keep it always in place on 
the button. The top surface was furnished 
with corrugated rubber and the lower end 
hinged to the car floor. As a result the 
car ran much more smoothly and the leg 
muscles were relieved from the constant 
strain of adjusting the pressure upon the 
accelerator.—L. B. Rosstns. 
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An Improvement on the Old-Time 
Back to Back Card Trick 


‘HIS trick originally consisted in read- 

ing off the cards one by one as they 
were shown to the audience without your 
having had a chance, apparently, of seeing 
them at all. The secret consists in placing 
two halves of the pack back to back, so 
that one half faces one way and the other 
in an opposite position. Notice what the 
face card is on one side and hold the pack 
up so that the audience can see it. While 
you are doing this you will have a chance 
to notice the rear card, that is the card 
facing toward yourself.’ As soon as you 
have done this place the pack behind your 
back or under the table and transfer the 
rear card to the front of the pack, thus 
bringing into view the one you have just 
named and at the same time disclosing 
the next card in the rear. On holding the 
pack up to the audience you will be en- 
abled to name the card next to appear. 
It is needless to say that no one should be 
allowed behind the performer while this 
trick is in progress. 

The variation of this trick employs a 
mirror in order to deceive the “knowing 
ones" who are familiar with the older 
method of working it. For this newer 
method, the pack is not cut and put back 
to back, but the cards all face in one 
direction. Somewhere overhead a mirror 
is placed where it will reflect the cards to 
“lege but in such a position that it will not 

seen by the spectators. As the cards are 
reflected in this you will be able to read 
them off without lowering the cards. Be 
careful to hold the pack between your 
eyes and the spectators so that the di- 
rection of your glance is not detected. 


Newspaper as a Substitute for 
Chalk Talk Lecturers 
HALK talkers, lecturers and teachers 
who use paper and crayons to show 
diagrams, sketches, figures, etc., now find 
the prices of large sheets a serious con- 


* sideration. Their outlay may be materially 


reduced if they will use old newspapers that 
have a comparatively even gray appearance 
from a distance. Select the sheets that 
have no dark or heavy cuts, headings and 
the like, such as the “Help Wanted” pages, 
and use the regular “chalk talker’s” 
crayons. The printing will not detract from 
the drawing; in fact it can scarcely be 
noticed by the audience.—A. B. WAGENER. 
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Coal Is Dear. Learn How to Burn 
It in the Furnace 
HE many little leaks in the boilers and 


furnaces of our homes are going to 
cause a waste of a hundred million tons of 


a 


Airtight care ep carats 


heater showing necessary damy 
and doors for proper’ regulation 
coal ina year unless we do something about 
it. The remedies for these leaks are simple 
and it behooves all of us to give attention to 
them this winter. 

The problem has been studied by the 
Engineering Experiment Stations of the 


University of Illinois, and some results of 
that study are summarized here. 

The most important single part of any 
heater is the grate. It should be large 
enough to allow sufficient air to feed through 


the coals to form a highly combustible 
mixture. The setting of the furnace should 
be airtight to prevent too great a draft 
when the fire is burning low. This applies 
equally to the doors of the furnace, and 
even the slides. Then, too, the cleaning 
doors should be used 

often to remove the soot 
from the interior of the 
heater, since the soot in- 
sulates the water 
from the heat of 
the fuel. If just 
these three 
pointsare 
heeded, 
you can save as 
much as twenty 
per cent. of your fuel 
expenses. 

Next in importance is 
the consideration of the 
draft. This must be capa- 
ble of being accurately in- 
creased and decreased at 
all time This means 
that first of all your chim- 
ney must be airtight and 
minus obstructions of any 
kind. The top of the 
chimney should be at least 
two feet above the sur- 
rounding objects so that 
the wind can create a strong enough draft. 

Another point so often neglected by 
house owners is the matter of firing. 
Fresh coal should be shoveled only at the 
very front of the fire bed at first. This 
assures the burning of the gases that escape 
when the coal becomes heated. The gases 
must pass over the coals on their way to the 
chimney. After a few minutes, you can 
spread the fresh coal 
over the entire grate 


fee” 


uting pipes 

should ; 

covere Happen 
‘Showing what 

with asbes- in an offect chimney 


tos sheet- 
ing to prevent radiation. The second con- 
cerns weather strips which should be at- 
tached to all doors and windows. 
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Winding a Coil Spring Automatically 
and Evenly 


SPRING-WINDER that will wind 

accurate and evenly spaced coils can 
easily be made out of two pieces of hard- 
wood and an ordinary stove-bolt. 

Take 2 pieces 
of 14 by 1 in. 
close - grained 
hardwood, one 
about 8 in. long, 
the other 3 in. 
long. In’ the 
center of the 3- 
in. piece drill'a 
hole of a size to 
easily take a 
stove-bolt. 
About 114 in. from one end of the long 
piece drill a similar hole. A small block 
of wood A, of the sai liameter as the 
mandrel on which the spring is to be wound, 
completes it. 

To wind the spring, fasten the mandrel 
and the end of the wire in the chuck. Start 
the lathe slowly, winding the spring by 
hand until the proper space between coils 
obtained. Hold the wire tight until the 
winder can be placed as shown in the sketch 
and clamped down tight enough to force the 
wire into the wood. If it is too tight for the 
lathe to turn, loosen slightly. 

By letting the end of the wi 
against the lathe bed, it will feed itself along 
automatically, thus leaving both hands free 
for handling the coil of wire —F. L. MATTER. 


Making Butt Mortises with an 
Ordinary Rabbet Plane 


ess the bottom of a butt 
mortise is usually the most difficult 
part of the job, 
but this work 
can be done 
quickly by us- 
ing a small | 
plane, prefera- 

bly a narrow 
wood rabbet 
plane. All that 
is necessary is to 
set the cutter 
down below the bottom of the plane a 
distance equal to the depth of the mortise 
and cut out the stock to be removed after 
making a few chisel cuts in the customary 
manner. The plane will cut out the chips 
and accurately level and gage the bottom. 


der rest 


oarises 


Popular Science Monthly 


Making a Talking Machine Stylus 
Out of a Toothpick 


ERS of talking machines will find 
a toothpick an excellent substitute for 
a record needle should the supply of steel 
needles give out. The toothpick should 
be whittled to a fine point at one end and 
cut off blunt at the opposite end. Insert 
this improvised needle in the reproducer, 
point end down. The result will be a 
soft, pleasing tone. It can be tried as a 
novelty or to help out in case of an emer- 
gency.—CLarENcE T. HUBBARD. 


Making a Whistling Weather 
Vane for the Barn 


N ordinary wood or metal whistle is 
used for this novel device. It is at- 
tached to the crossbar of an ordinary arrow 
weather vane with the open end toward the 
arrow head. A number of these whistles, 


‘The whistle placed on the weather vane is 
always in the right direction to sound its note 


each of a different tone from the others, all 
‘on the same scale and each attached to an 
individual weather vane will make a 

pleasing and peculiar concert on a windy 
Say AvcKN BASE, 


Hand Bob-Sleds Made of 
Barrel Staves 


HE illustration on the following page 

shows a pair of hand bob-sleds that did 
fine service about a farm, when it became 
necessary for one man to carry bags of feed, 
grain, wood, etc. They can be.made in 
half an hour's time and from no other 
material than some barrel staves and pieces 
of 2 by 4-in. sticks. 

Select four good staves for the runners. 
On each one nail a block of the 2 by 4-in. 
stock of any convenient length by its thin 
edge. Spike a cross-piece 15 in. long from 
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the bed piece of one runner to the other. In 
the front bob use an inch board for this 
piece, as it must turn. Two pieces of the 


2 by 4-in. material about 48 in. long should 
be nailed in place for the top, covering these 
In the case 


with barrel staves cut in half. 


‘The runners on this bob-sled are made of barrel staves set 
porting the top which is also made of staves 


on knees suy 


of the front bob a r-in. piece should be used 
to hold the two top pieces in place. A hole 
is bored through for the king bolt. It is a 
good plan to strengthen the front end of the 
runners by a 1-in, strip. Attach the rope 
by which you will pull the sled, and you 
have a handy set of bobs that cost prac- 
tically nothi E. Brier. 


Fruit-Jar Rubber Ring to Repair 
Bicycle Tire Puncture 

SATISFACTORY repair for a small 

ponctare in a bicycle inner tube or 
bicycle single tube can be made by taking a 
common fruit-jar rubber ring, previously 
melted by holding over the flame of a 
match, and applying it over the puncture if 
in an inner tube, or by forcing it into the 
puncture if in a single tube.—H. K. Capps. 


Cutting Rafters for Gothic Roof 
Barn Construction 


HE farmer who is anxious to have a 
barn that is different, distinguished 
looking, and out of the ordinary and at 


the same time practical and strong will 
be impressed with the Gothic-roofed barns. 
The rafters start from the plate and curve 
to the peak where they meet at a sharp 
point. The main rafters are placed every 
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6 or 8 ft. apart, depending on the size of 
the barn and are tied together by 2 by 4-in. 
pieces that run crosswise or lengthwise of 
the structure. These 2 by 4-in. pieces are 
“dapped,” that is, set into the main rafters, 
almost 1 in. Then to these 2 by 4-in. 

pieces are nailed 1 by 4-in. 
pieces in the opposite direction 

or running from plate to peak, 
so as to support the roof sheath- 


ing . Since the 2 by 
4-in. pieces have been set into 
the rafters 1 in., these 1 by 


4-in. strips will be just flush 
with the rafters. The rafters 
are built up out of r-in. boards 
cut out with a band saw in 
segments to fit the curve. Mark 
out the roof pattern on the 
barn floor and build all rafters 
before hoisting them into place 
on the plates. Gothic roofed 
barns are exceptionally strong on account 
of their shape; the mow is free from trusses 
or cross-beams, but will stand heavy 
winds in spite of the light framework. 
‘These barns are very neat and exception- 
ally attractive—W. E. Fruppen. 


The Proper Care and Upkeep of a 
Soldier's Wardrobe 


‘HE 84th Article of War states that 
“Any. soldier who sells or wrongfully 
disposes of or wilfully or through neglect 
injures or loses any horse, arms, ammuni- 
tion, accoutrements, equipment, clothi 
or other property issued for use in the mi 
tary service, shall be punished as a court 
martial may direct.” ‘The prescribed pun- 
ishment for violation of the above article is 
three months confinement at hard labor and 
forfeiture of two-thirds pay for three 
months if the value of the articles lost or 
damaged is less than $20.00; if more than 
$20.00 and less than $50.00 the penalty is 
double that given, and if the value is more 
than $50.00 the penalty is six months con- 
finement at hard labor and a dishonorable 
discharge forfeiting all pay and allowances 
due and to become due. If any of the 
articles are sold or otherwise wrongfully 
disposed of the penalty is a dishonorable 
discharge and from six months to five years 
confinement at hard labor, depending upon 
the value of the articles sold or disposed of. 
Attention is called to the first penalties out- 
lined, as they apply to “injuring or losing, 
through neglect.” Certainly i it behooves the 
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soldier to take care of the clothing and other 
articles issued to him in order to escape 
severe punishment. Again, it is not the 
slovenly soldier who gets along well with his 
officers and wins promotion, but rather the 
one who takes good care of his clothing and 
equipment and keeps himself looking clean 
and fit. The following suggestions may be 
of use to the recruit who really wants to 
“soldier” correctly. 

1. Always keep a complete uniform for 
inspections, parades and ceremonies, there- 
by avoiding extra details for being un- 
presentable at these formations. 

2. Fold all clothing carefully and with 
the fewest possible creases, and be sure that 
it is thoroughly dry before putting it away. 
See that all buttons are in place, that all 
spots are removed and all torn places 
mended so that when it becomes necessary 
to put the clean things on in a hurry they 
will be ready to wear. 

3. Wash the leggins often with laundry 
soap and a stiff scrubbing brush. They 
will dry in half an hour in the sun and may 
be washed between formations if necessary. 

4. As a rule, never dry anything in the 
sun as the color will fade; but leggins are 
seldom harmed by the sun. 

5. Sweat stains cannot be removed, so do 
not worry yourself sick over them. The 
color may be partially restored by dipping 
the garment in a solution of one part of 
ammonia to two parts water. 

6. Remember that gasoline or benzine 
will remove grease spots and also that both 
are highly inflammable. Paint spots can be 
removed with turpentine. 

7. Watch your shoes and keep them re- 
paired. Keep a whole sole under you and 
keep the heels straight. Shoes require an 
oily dressing and saddle soap should be well 
worked into the leather at least once a 
week, This removes the old polish and 
allows a higher polish with less effort. It 
also helps preserve the leather and assists in 
making the shoes waterproof. 

8. Never dry wet shoes, or any other 
leather for that matter, with artificial heat 
or in the intense heat of the sun. Heat a 
collection of pebbles and put them in the 
shoes if it is necessary to dry them in a 
hurry. 

9g. Use only the best polish. Never 
clean tan shoes with lemon juice or acid as 
it has a tendency to rot the leather. 

10. New shoes can be fitted to the foot, or 
“broken in,” by putting them on and stand- 
ing in water until they are well wet and then 
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walking two or three miles in them. Take 
them off and immediately rub saddle soap 
or oil into them and they will be none the 
worse for the experience but will fit like an 
old shoe. 

11. Leather goods in general should be 
washed off with a thick lather of castile soap 
and clean water. Rub them well so as to 
remove all salt, sweat and dirt. Oil _oc- 
casionally or rub in saddle soap. A little 
neatsfoot oil is beneficial at times but too 
much of it has a tendency to rot the stitches. 
Neatsfoot oil should never be used on any 
leather which will come in contact with a 
horse’s hair as it will burn the hair off. 
Qil should be applied while the leather is 
damp and should preferably be applied 
from the under side. 

12. Have plenty of socks and underwear 
and change them every day, If it is im- 
possible to carry a large supply of these 
articles they should be washed every night. 
Sweaty underwear causes chafing and that 
means misery to the infantryman. Dirty 
socks or socks with holes or rough darns in 
them cause blisters on the feet and make 
marching a thing to be dreaded. 

13. Keep all of your buttons buttoned at 
all times. An unbuttoned pocket, shirt 
sleeve or neckband has been the cause of a 
good many days kitchen police being given 
out as punishment. 

14. Watch your shoe, leggin and breeches 
lacings and put in new ones before the old 
ones break at some inopportune time. 

15. Keep your hat brim flat, just as it is 
issued to you and don't turn it up or down, 
Wear your hat on top of your head and not 
‘on the back of it. 

16. Be as careful about keeping your 
clothing clean as you are about keeping 
your body clean. 


Improving the Writing Qualities 
of Cheap Lead Pencils 


‘HE ordinary cheap lead pencils can be 

greatly improved, the sharpening 
made easier and the lead made to wear 
better, by soaking them in linseed oil. 
Use boiled oil and add a few drops of per- 
fume. Immerse the pencils for three- 
quarters of their length, placing them in a 
vertical position in a bottle or tin can. 
Keep them in the solution for seven days. 
Remove them, wipe off the surplus oil, 
wash in benzine and let them dry. You 
will find the writing qualities greatly im- 
proved by this process.—W. S. STANDIFORD. 


A Barrel Stave Iceboat 


N jiceboat that will scoot across the 
ice at tremendous speed with little 
risk of an accident must appeal to 


every boy and girl, but the cost of such a 
plaything is generally too great and the 
difficulties of making a small one are often 
beyond the young mechanic; however, 
there is no reason why every boy who can 
handle a saw and hammer should not be 
able to build a boat with barrel staves for 
runners as described here, since the construc- 
tion is simple and the materials inexpensive. 

Procure an old 
barrel with stout, 
thick staves, and 
knock it apart, se- 
lecting three of the 
best staves for the 
iceboat. Barrels in 
which oil, molasses, 
tar, and hardware 
have been packed 
are the best, as the 
staves are thick and 
stout and will not 
split easily. There 
will be needed three 
perfect staves of 
equal length and 
thickness for the 
boat. The underside of these should be well 
polished with sandpaper until they are 
smooth. Three blocks of wood are then 
cut out 6 in. long and 3 in. square. Nail 
one of these blocks to each of the three 
staves, driving long wire nails in from the 
underside. In the center of one block bore 
a 1-in. hole 4 in. deep. This is to receive 
the steering post. Procure a board 214 ft. 
long, 4 in, wide and 1 in, thick and nail it on 
top of two of the blocks, thus joining the 
two forward runners of the iceboat to- 
gether. It is now ready for the main 


speedy 


Sees details for making a smooth-run- 


‘and very economical ice- 
boat in which the runners are basrel staves 


carrying board. This should be 6 ft. long, 
6 in. wide and 1 in. thick. An oak or pine 
board that will not break when loaded 
should be used. Nail it to the cross board 
as shown at A, about 6 in. from the end, and 
fasten the other end to the steering runner 
by means of the steering post. Bore a 1-in. 
hole through the board at the proper place 
and put the steering post through it, driving 
it firmly into the hole in the block of wood. 
The hole in the runner board must be long 
enough so that the steering post will work 
in it freely. The 
steering post should 
be of stout oak 1 ft. 
long and 1 in. in 
diameter. It should 
be a tight fit in the 
hole in the runner 
block and’ nailed to 
prevent turning. 
The body or hull 
of the iceboat is 
then finished, al- 
though the builder 
may desire a cockpit 
for comfort. This 
can be made of any 
box of the right size 
nailed to the runner 
board, with a hole bored through the bot- 
tom for the steering post. The mast can be 
cut in the wood or made from a fine bamboo 
fishing pole, which although light is strong 
enough. Nail a block of wood 2 in. thick 
with a hole in the center at the place B, for 
the mast staff and insert the butt end in it. 
To brace it in position run a stout fish line 
from screw eyes on either side and forward 
toa point half way up the mast. No back 
brace will be needed as the sail will pull in 
this direction, keeping the mast perfectly 
steady and in an upright position. 
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Obtain two light bamboo sticks for the 
boom and gaff and make the sail from any 
material at hand. Unbleached muslin is 
cheap and it makes a very good sail. If it 
is not wide enough the strips may be sewed 
together. A good length for the mast is 
three-quarters the length of the boat. The 
boom should be just long enough to clear a 
person seated in the cockpit. The sail 
should be laced to the mast and boom with 
stout twine or fish cord. This will make it 
loose enough to permit a good fit, and in a 
wind it will blow out smooth and snug. A 
sheet rope is provided so that the sail can be 
readily handled from the cockpit and 
“trimmed” as the sailors say, to suit any 
breeze that blows. 

With a small iceboat of this character 
one can sail with the wind or sideways at 
great speed. When the craft is first 
launched rub some thick grease on the 
bottoms of the staves to make them slide 
along easily. In time they will wear so 
smooth that no grease or oil will be needed. 
The bottoms of the staves can be covered 
with thick tin if desired to increase the 
speed of the boat, but as a rule it will go 
fast enough for all ordinary purposes. 

A Homemade Sight-Feed Oil 
Indicator for an Automobile 


HE lower-priced cars are not usually 
equipped with an oil-gage or indicator, 
and consequently, if engine trouble occurs, 
the driver does not know whether it is the 
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‘A.gight-feed oll indicator made from various 
and ends collected from the scrap pile 


fault of the lubricating system or not. The 
addition of some form of sight feed placed 
somewhere on the dash will readily show 


Popular Science Monthly 


any trouble of this nature which occurs. 

We seldom realize when gazing at the 
junk pile in some forgotten corner of the 
garage-shop with what a little amount of 
effort many of the discarded parts collected 
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Lock ring and brass disk for holding the 
glass in the casing to prevent oil leakage 


there could be made to save both time and 
money in making quick repairs or in rigging 
up some handy device. 

The device illustrated herewith is the 
iplest form of a sight feed. It was made 
of a discarded octagonal hub cap, A, the 
flat portion of which had been removed on a 
turning lathe. Directly beside the portion 
removed, a square groove was turn 
inside for the purpose of holding the ring B, 
which served to hold the glass C and brass 
disk D in position. The cover E was made 
from a cast iron pipe end, the thread on the 
inside of which fitted into threads on the 
outside of the body A. The brass pipe 
unions E were tapped into the cap D, the 
lower one being fastened directly, and the 
upper through the medium of the collar F. 
The tube G, bent at one end, and provided 
with a thread at the other, was inserted 
within the casing to so guide the stream of 
oil that its flow might readily be noticed. 
Leather gaskets were inserted as shown to 
prevent leakage. The method of connect- 
ing the device is clearly shown in the 
illustration.—ApoLen Bs LEIN. 


Removing Nitric Acid Stains 
from the Hands 


IS next to impossible to remove nitric 

acid stains from clothing, if it has not 
already burnt a hole through the material. 
But the yellow stains can be removed from 
the hands by applying permanganate of 
potash at the end of a glass rod or dropper, 
and then washing them in water. This 
treatment turns the stain brown. The 
hands are then dipped in dilute hydro- 
chloric acid (muriatic), and then washed 


Simple Designs for Sheet Metal Working 


VII.—Development of patterns for tee-joints of various angles 


By Arthur F, Payne 
Former Director of Vocational Education at Columbia University 


‘0 those who have followed this series 
of articles, the new elements in the 
development of patterns to be con- 

sidered now will be easily mastered. The 
int made of square pipe, as shown in 
Fig. 1, was chosen to illustrate this prob- 
lem, because it is much easier than the tee- 
joint made from round pipe, although the 
method used is 
the same in both 
cases. 
To develop 
the pattern for 
the square tee- 


‘The manner of laying out the lines in making 
a draft for a ninety- degree square pipe 


joint having an angle of 90 deg., first 
draw the front view A. Be very careful 
and do not confuse the diagonal size of the 
pipe with the square si. It is best to 
make sure of this by drawing the end v 

B the size wanted; then project the sizes to 
the front view, and draw the bottom view 
C. Number the corners from 1 to 5 as 
shown. To develop the pattern for the 
vertical pipe, draw the base line D-E and 
find the length of this base line by laying off 
the distances between the numbered cornet 
on the bottom view C. Draw lines up- 
wards from these points on the base line. 
Project corner 1 and 5 on the bottom view 
upward until the line strikes the bottom of 
the horizontal pi then run the line over 
to the right until it crosses the lines t and 5 
coming up from the base line D-E. Make 
a cross where the same numbered lines cross 
each other, and run up and over corners 3, 
2 and 4 from the bottom view and over to 
the right until they intersect the similarly 


numbered lines coming up from the bottom 
view. Connect the crosses with straight 
lines and you have developed the pattern 
for the vertical pipe. 

To develop the pattern for the horizontal 
pipe, number the corners of the pipe, as 
shown in the end view F; project upwards 
the width oi the pipe and lay off the correct 
Jength on the line H-K by stepping off the 
distance between the numbered corners of 
the end v To develop the pattern for 
the hole G, project point 2 of the end view 
over to the front view until it strikes the 
joint line, then go upward until it crosses 
the line 2 coming up from the line H-K, 
and make a cross where the lines come to- 
gether. Do the same with points 4 and 3. 
Connect the crosses with straight lines and 
you will have the pattern for the horizontal 
pipe. 

The hole G in this pattern will have to be 
cut out with a chisel or a hollow punch. 
Some metal workers object to this and 
prefer to have one half of the hole on each 
edge where it can be easily cut out with a 
pair of snips. The dotted lines on the pat- 
tern show where the hole would be in th 
c To develop the pattern with the 
hole on the edges, simply mark the seam at 


A square pipe pattern of forty-five degrees 
is developed like one of ninety degrees 


the bottom of the pipe at 3 and number it 1 
instead of 3. 
To develop the patterns for the square 
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pipe tee-joint, set at an angle of 45 deg., as 
shown in Fig.2. The method is exactly the 
same as for Fig. 1. Draw the front view A 
(to get the correct angle follow the method 
given in the last part of this article on easy 
method of laying out angle). Draw and 


Fig 3 
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‘This pattern for a round pipe is developed 
in the same manner as for the other types 
number the bottom view C. Lay off the 
base line D-E and project lines over for the 
pattern. For the pattern of the horizontal 
pipe, project the length upward and get the 
length of the line H-K by stepping off the 
distances from the end view F, To get the 
hole G, run the points over from the end 
view Fon the front view A, then upward 
until they cross the same numbered lines 
coming from the line H-K, 

‘The method of developing the patterns 
for the round pipe angle of 90 deg., shown 
in Fig. 3, is exactly the same as in the square 
pipe Fig. A larger number of lines must 
be used in this round pipe than in the 
square pipe and the method, though the 
same, may appear more complicated. 
Draw the front view A and bottom view C. 
Divide the bottom into 16 parts. Lay off 
the base line D-E, and step off 16 spaces 

ual to the spaces on the bottom view. 
This will give the correct length of the base 
line. Project lines upwards from the bot- 
tom view until they strike the joint lines, 
then project them over to the right until 
they cross the same numbered lines coming 
up from the base line D-E. Connect these 
crossing points with a curved line and you 
will have the pattern as shown in the 
drawing. 

To develop the pattern for the horizontal 
pipe, draw the end view B and divide it 
into 16 parts. Lay off the line H-K the 
correct length by stepping off sixteen spaces 
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from the end view; then draw lines across 
from these points. From the end view run 
points 13 and 5 (which are shown as one 
line on the drawing) over to the front view 
until they strike the lines 13 and 5 coming 
up from the bottom view C. Run them up 
to the pattern until they cross lines 13 and 5 
on the pattern. Do the same with the 
other points. The dotted lines show the 
half hole on the edge as explained for the 
drawing Fig. 1. The pattern for round 
pipe tee-joint having an angle of 45 deg., 
shown in Fig. 4, is developed in the same 
way as for the other three joints. 

Allowances for lock seams should be 
made on all these patterns as explained in a 
previous article. 


Easy Method of Laying Out Angles 
for Tee-Joints 


Angles are sometimes laid out by means 
of an instrument called a protractor, but an 
easy method is shown in the illustration. 
A circle, Fig. 5, contains 360 deg.; a half 
circle contains 180 deg., and a quarter- 
circle gives an angle of 90 deg. In the 
circle, Fig. 6, is shown a quarter-circle 
divided in half, which gives two angles of 
45 deg. each; the other quarter-circle is 
divided into three equal parts, which gives 
three angles of 30 deg. each. "If all of the 
degrees in the various angles are added to- 
gether they will total 360 degrees, 


‘The plan of development of a pattern for 
a round pipe is the same as for the square 


In the circle, Fig. 7, one quarter of it is 
divided into three equal pacts of 30 deg. 
each, one of which is divided into two equal 
parts of 15 deg. each, and the other into 
three equal parts of ‘10 deg. each. The 
other quarter-circle is ided into three 
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equal parts of 30 deg. each. Two of them 
added together give an angle of 60 deg. 
The other one is divided into three equal 
parts of 10 deg. each, two of which added 
together give an angle of 20 deg. 

The circle, Fig. 8, shows how tee-joint 


Dividing a circle into degrees to obtain the 
right angle in drafting an elbow pattern 


angles may be laid out quickly by this 
method. Just suppose that a tee-joint of 
50 deg. is required. Draw the circle and 
divide it into four quarters, each of which 
will be 90 deg. Take one of these quarters 
and divide it into three equal parts. These 
will be 30 deg. each, Take the middle one 
of these and divide it into three equal parts 
of 1o-deg. each. If a 30-deg. angle is added 
to two 10-deg. angles you will have a 50-deg. 
angle, which is the angle desired. © Draw 
the front view of the tee-joint on the 50-deg. 
lines as shown in the drawing. 


A Garden Hose Used as a Form 
for Cement Pipe 


FARMER wanting to construct a 

cement pipe to conduct water from a 
spring into the house and barn, dug a 
suitable ditch, poured in part of the con- 
crete, and placed a hundred feet of garden 
hose ‘in the center, filling up the ditch. 
Before the hose was placed in the ditch it 
was filled full of water with a force pump. 
When the cement set, the water was allowed 
to run from the hose. Then the hose was 
easily pulled out and used for the next 
hundred feet.—F. E. BrimMER. 
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Repairing a Scratch on the Varnish 
of an Automobile 


F the scratch has gone no deeper than the 

finishing coat of color, take a fine thin 

striper or pencil, and draw a fine line the 

entire length of the scratch, endeavoring to 

fill the depression, but not running over the 
'S. 

‘The varnish should be thinned with tur- 
pentine so that it will give a smooth sur- 
face and dry rapidly. 

If you don’t happen to fill the scratch, it 
will be all right as long as you get it glossed 
over. To be sure, the line may show on 
close examination, but from a short distance 
it will be invisible—James M. Kane 


Eliminating Noise from Shift Levers 
On an Automobile 


CAR that had developed a case of 
noisy shifting levers for both change 
Specd gears and the brake was recently 
bronght into our garage. An examination 
revealed the cause of the trouble to be the 
bushing of the lever hubs against the ges 
case when the gears were being shifted o- 
the emergency brake applied, We in- 
serted a comparatively light helical spring 
beside the hubs of both levers. These 
springs served a twofold purpose. They 
helped to minimize the shock when shifting, 
and prevented the lever hubs from touching 
the case, thus entirely climinating the 
noise. 
When employing a remedy of this kind, 
care should be taken to make the springs of 
wire that will not cause trouble in shifting, 


ean swt 


Coil springs inserted between the shift 
levers to take up wear and prevent noise 


and to see that the springs when compressed 
do not occupy too much space; otherwise 
the amount of travel allowed for the shifting 
may be decreased to such an extent as to 
prevent proper shifting —Apourit KLEIN. 
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Protecting Drawings on Front Edge 
of Drawing Board 

HILE making large drawings it is 

often necessary to allow the drawing 
to extend over the front end of the drawing 
board. To prevent the worker from c 
ing the drawing paper while in this position, 
simply fasten a thin strip of wood to the 
front end or edge of the board with a small 
block under each end. Allow the extending 
edge to drop behind the strip and it wil 
be well protected.—Tuos. W. 


Setting a Lathe Quickly for 
Taper Turning 


Ack recently received an order for 
turning a large number of tapered 
brass plugs of varied lengths and diameters, 
The lathe on which the orders were filled as 
they came was an old one, not having the 
common taper attachment, which would 
have made the job an easy one. The taper 
per foot in inches was of course given with 
each lot. The illustration shows the man- 
ner of setting the tapers, which, though 
they did not afford the rapidity of an up- 
to-date machine, gave excellent results. 
One of the plugs out of each lot was 


Cd 
CX 
CX 


‘Manner of setting the tailstock of a lathe for 
turning a taper of a given length and size 


turned back for about 4 or 5 in. of its 
length with the centers in line, as shown in 
Fig. 1, A-B. The tail-stock was then set 
over to one-half the given taper, and the end 
tips of a 12-in. box scale brought in contact 
with the center points. In Fig. 2 a piece of 
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steel C squared on three sides was then 
drawn fairly tight in the tool post and 
tapped with a hammer to bring it in line 
with the face of the square head. The tool 
post was then run back and the work again 
placed in the machine. A small square 
was placed against the piece C, and the tail 
stock again thrown either way until the leg 
of the square was exactly in line with the 
turned portion A-B. This afforded the 
distance D-E, Fig 3. The sizes at the ends 
could then of course be readily turned. 
There are other ways to secure tapers by 
trial cuts which give good results, but 
owing to the size of the work in this case the 
method used was the most practical since it 
gave close and exceptionally accurate re- 
sults.—F, W. BENTLEY. 


Making a High Gloss Finish on a 
Matt Surface Picture 


A PHOTOGRAPH submitted for publi- 
cation was returned to me with a 
request for a clearer picture. As I no 
lonase had the negative or more prints, I 
naturally wanted to fix the one returned, 
so that it would pass inspection. It was 
accomplished in the following manner: 
I laid the print on a table and rubbed 
over it five coats of floor wax with a soft 
rag. Each coat was rubbed down lightly, 
but thoroughly. The last two coats I 
finished by rubbing the print upside down 
ona piece of blotting paper. This resulted 
ina high gloss print, bringing out the detail 
shadows so that it was accepted as a 


How to Straighten a Warped 
Drawing Board 


Ta drawing board should warp in spite of 
the wooden battens on the back of it, it 
may be straightened as follows: 

Paste strips of paper on the concave side 
of the warped board so that the paper 
strips are at right angles to the hollow. 
Also paste strips diagonally across these so 
that the board face is crossed and recrossed 
by strips of paper. Leave the strips on for 
a week and then wash off and it will be 
found that the board has regained its flat 
surface. 

I have seen boards straightened in this 
way which were so badly warped that the 
paper pulled hard enough to start the glue 
holding the inset pieces on the back. The 
pull of the paper is not noticeable a few days 
after it is put on. 


Winning an Athlete’s Laurels 


‘V.—Indoor jumping events 


‘This article is the last one of a series of five. The other four will be found in the 
April, May, June, and July issues of 1917. 


By Albert B. Wegener 


and outdoor jumping except in equip- 

ment. There is only one distinctive 
indoor jumping event. It is the running 
high jump with the spring-board, the 
highest point of which is not more than 
20 in. from the floor. The jump is done 
in the same manner as the regular event 
and the rules of that event govern. The 
only weight event that is in general use 
indoors is the shot put. There is no 
difference between this and the outdoor 
event except that a leather-covered shot 
is used. 


Tints is no difference between indoor 


Indoor Vaulting Events 


The pole vault indoors is exactly like 
the outdoor event except in equipment. 
The rope vault is a variation of the pole 
vault. It is done with an ordinary climbing 
rope such as is found in gymnasiums, 


In the single run the vaulter grasps the end 
and grasps the rope with both hands and 


suspended from the ceiling. It is a much 
safer event for beginners than the pole 
vault, for which it serves as good pre- 
liminary training. 

There are two good styles of rope vault- 
ing, the single run, and the double run. 
In the single run the vaulter grasps the 
end of the rope as far back as he can, 
runs forward and grasps the rope with 
both hands about 6 in. above the head and 
completes the movement as in the pole 


completes 


vault. Some vaulters prefer not to make 
a turn in clearing the bar. The jump 
should be made before the rope comes to 
a vertical positign during its forward swing. 
In the two-run style the vaulter grasps the 
rope, runs and swings forward until his 
chest almost touches the cross-bar, then 
swings and runs backward, then forward 
the second time and then vaults. 

The rope may be of any length or 
thickness, suspended from the ceiling or 
beams. No assisting devices, such as 
knots or cross-bars, are allowed. The 
lower end of the rope is not higher than 


of the rope as far back as he can, runs forward 


the movement as in the pole vault 


18 in. from the floor. The jumping stand- 
ards must be placed so that when the bar 
is 5 ft. from the floor the end of the taut 
rope will just touch it. Standards must 
not be moved from that spot. The lower 
hand may be shifted to, but not above, the 
upper, and the upper hand must not be 
moved after the start. Contestants must 
clear the bar at least on the second forward 
swing. The feet may be used in running 
forward and backward and in springing 
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from any spot, but they must not grasp 


the rope. Taking more than two swings 
constitutes a trial. In other respects the 
rules for the pole vault 

govern. 
The adjustable vaulting 


bar is used for the fence 
vault. A gymnasium mat- 
tress is suspended from the 
bar, which serves as the 
lower part of the fence. The 
vaulter stands facing the bar, 


the bar for a fence 


grasps it with 
hands about 8 in. 
apart and then 
springs and pulls 
upward to a bent 
position over the 
bar, with elbows firmly pressed against 
the’ trunk, hips well up, feet on the near 
side, and head on the far side of the bar. 
He then straightens his legs to a momen- 
tary bent-arm hand balance and then dis- 
mounts to the mat with a quarter turn. 

In making the spring, his feet must not 
leave the floor more than once. There 
must be no stop in the motion of the 
trunk until the floor is reached. No part 
of the person may touch the suspended 
mattress, and no part of the person, ex- 
cepting the hands, shall touch the bar. 
The head must not be carried below the 
lower surface of the bar. In all other 
respects the rules governing the running 
high jump apply. 

‘he one-hand fence vault is the same 
as the two-hand vault except for the 
obvious fact that only one hand is allowed 
on the bar. 

The bar vault is like the fence vault 
except that no mat is suspended from the 
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bar. Thus the vaulter’s feet may swing 
under the bar in the act of springing and 
pulling up over it. 

‘The ring vault is done with the flying 
rings as follows: The under side of the 
rings in a hanging position must be not 
higher than 6 ft. 3 in. from the floor. 

The jumping stands are placed in front 
of the rings in such a position that when 
the cross-bar is at 8 ft., the under part of 
the ring when stretched taut will just 
touch the top of the bar, and then the 


‘The bar vault is like the 
fence vault except that no 
mattress is suspended 
from the bar, making free 
passage for the vaulter’s 
feet to swing underneath 
in pulling over the bar 


Only one hand is allowed on the bar, but 
the vault is made like the two-hand vault 


standards must be moved forward away 
from the rings 1 ft. At each additional 
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height to which the bar is raised the 
standards must be moved forward 6 in. 
The contestant must clear the bar on the 
second forward swing. He may use a run 
or jump at any time during these swings. 
Taking more than two swings constitutes 
a trial. In other respects the rules of the 
pole vault govern. 


High Kicking Events 
There are several styles of high kicking, 


‘The kicker jumps and kicks with the same foot and ali 
‘kicker must jump from both feet. Some athletes like the 


but the only ones that are used in indoor 
meets are the sors, the double, and the 
“hitch and kick." If a high kick is sched- 
uled without specifying any particular style 
the contestants may use any style they 
wish. There is no rule as to how the kicker 
must alight except that he is not to be 
assisted. In other respects the rules of the 
running high jump govern. 

The scissors kick is the best style of 
kicking. In it the kicker jumps and kicks 
with the same foot and alights on the 
other foot. The approaching run should 
be made like that of the running high 
jump and the free leg should be used in 
giving a strong upward impetus. 

In the double kick the kicker must 
jump from both feet and kick the pan with 
both at the same time. This requires a 
strong forward bend of the trunk. The 
legs should be raised with the knees bent 
sharply and spread outward. 
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With the hitch and kick the pan must 
be kicked with the jumping leg and the 
kicker must alight on the same foot and 
hop twice to demonstrate that he has his 
balance. 

In kicking informally athletes are some- 
times fond of doing the double backward, 
the single backward, the double forward 
jump and single kick, and the stretch kick. 

In the double back kick the athlete 
should stand with his back touching the 
pan. After he jumps he should hollow 
the back as much as possible. In the single 


backward, bend forward as the foot is 
raised. Do not try to turn the | 
side or to look at the pan during tl 


to one 
ie kick, 


its on the other foot. In the second picture 
double back kick as in the last picture 


but raise the leg directly backward. In 
the stretch kick the kicker must keep one 
foot on the floor. 


Miscellaneous Events 


An ordinary gymnastic climbing rope is 
used for the rope climbing event. A tam- 
bourine or bell is fastened near the rope 
18 ft. from the floor. The start is by pistol 
shot, and the time is taken from the flash 
to the touching of the bell or tambourine. 
The contestant sits on the floor, with 
thighs flexed and legs extended in front. 
He must not touch the floor with any part 
of his person after the pistol shot. ch 
contestant has three trials; the time of 
the best one is taken. The rope must 
not have any assisting devices, such as 
knots, balls, etc. 

The best way to climb is “hand-over- 
hand,” working the legs alternately up and 
down with knees bent. The knee should 
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be raised first and then the hand of the 
same side. 

In gymnastic nomenclature the snap 
under the bar is called ‘‘short underswing 
for distance.” It was first introduced as 
‘an athletic event by 
the author in 1900, 
and was later adopted 
by the A. L. N. A. 
Stand, grasp the 
vaulting bar, jump to 
a momentary free 
front rest, then drop 
backward’ as though 
about to start a back- 
ward free circle, Ata 
point just below the 
bar, flex the thighs 
and then extend them 
forward; release the 
grasp, project yourself 
horizontally forward 
as high as the bar. 
Just before the feet 
strike the floor swing 
the arms forward to 
bring the body to an 
erect position. 

‘A regulation bar or 
an adjustable (in 
height) horizontal bar 
must be used. The 
height of the bar must 
be 4 ft. 9 in., meas- 
ured from the top of 
the bar. The bar 
must not be raised 
or lowered. A line is 
drawn with the front edge extending from 
center to center of the uprights and directly 
beneath the horizontal bar. This is the 
scratch line, and all measurements must 
be made from the front edge of this line 
at right angles to the nearest mark made 
by any part of the person of the competitor. 

The start is made with both feet on the 
floor back of the scratch line and the hands 
rasping the bar. Both feet must leave the 

joor at the same time and may not leave 
the floor more than once. The hands must 
be grasping the bar when the feet leave 
the floor. No part of the person of the 
athlete should touch the bar. 

The author objects to the limitations of 
these rules that have been adopted by the 
A. L. N. A. It is far better to allow 
liberty ‘in the preparatory position and 
movement just as in any other athletic 
event. Some athletes prefer to start in the 


Climbing rope to 
tambourine or bell 
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standing position on the bar, and others 
from a stand on one foot with a free swing 
with the other. 

The snap under for height is an event 
listed by the A. L. N. A., and is not popular 
because of frequent injury to the forehead, 
due to striking the bar in the close pull-up. 

(The End.) 


Teeth of a Hack-Saw Blade Used 
for Spacing on Section Liner 


TH, gaging device for the liner is made 
of a 16-in, hack-saw blade, A, having 
18 teeth to the inch. This is ground on the 
sides to remove all set, then the points are 
slightly rounded to remove the sharp 
corners. It is preferable to select a soft 
hack-saw blade as it can be straightened by 
hammering the edge at the proper place. 
The straight edge B is made of sheet steel 
4g in. wide and 1/16 in, thick and is pivoted 
at one end in the center of a half circle C 
cut from No. 22-gage sheet bronze. The 
heel of this piece comes to the back edge of 
the saw-blade and a portion of each corner 
Dis turned back and over the back edge of 

the saw-blade. A guide-block £ is fastened 
to the gage piece C to keep it in place on the 
saw-blade. 

The semi-circular edge of the spacing 
head has a slot, as shown, in which an ad- 
justing thumb-nut is used to set the angle to 
the blade. The edge is marked in degrees 
so that this setting is easily accomplished. 
The spacing arrangement consists of a 


‘The teeth of the blade being accurately 
cut, the spacing is made perfectly uniform 


knurled wheel F which has a stop-pin G to 
limit the motion of the pawl H. A small 
spring J holds the pawl in the teeth of the 
saw-blade. A turn of the wheel forward 
and back moves the straight edge up to a 
new position, making the spacing perfectly 
uniform with the spacing set by the stop- 
pin.—C. S. BEARDSLEY. 


Amateur - 
Electrician 
7nd Wireless Operator 


Charging Storage Batteries A Gnished cell is, shown, in the upper 
right-hand corner of the picture, enca: 
Witt Direct Current ina light aluminum cup. This view shows 
CONNECT six t10-volt,32-candlepomer, the rubber filler cap, in the center of the 
1oo-watt carbon lamps parallel with 
cach other and in series with the battery to 
be charged. This combination will ap. 
proximately give the proper charging rate 
of 6 amperes. If the charging rate is to be 
increased, add lamps. If decreased take off 
lamps, To fully charge an empty battery 
leave it connected until each cell of battery 
gasses freely. Each cell should show a 
specific gravity ranging from. 1,275, to 
1,300.—FDWIN’ JASPER. 


f\ 
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Simple Method of Making Storage 


Battery Cells 
old type of storage cell reconstructed i 
A in an original and efficient manner oe at alee 
is shown in the illustrations. domed es ctwnne 
The battery plates are formed of strip is slotted to permit 


lead and are separated by thin strips of, the endsto protrude 
rubber cut from a ro-cent sponge, whi 
are held to the lead plates by small elas 
bands, The plates are “formed” by the 
Planté process. Evens celluloid cover, which is partly concealed 
One of the illustrations in the next under the ring of pitch that effectually seals 
column shows very clearly how the the battery. 
The first detailed view shows how the 
lead plates are cut from one strip of ma- 
terial about 3 by 30 in. It also gives a 
clear idea of how the sponge separators are 
attached. 
The capacity of this little cell, which 
= a varies with the amount of active lead 
‘A detailed view showing how the lead plates are Surface exposed, is very high for a given 
cut from one strip and separated by rubber unit of weight, owing to the extreme light- 
ness of the case, container, and separators 
plates are assembled, while below it in the employed in its construction. By leaving 
same picture is shown the celluloid jar or off the aluminum case, and at the same 
container, made from a ro-cent hair or time perforating the lead plates throughout 
puff box. The domed top of this box is their entire surface, a very satisfactory high 
slotted at opposite ends to permit the lugs capacity cell of ‘unusual lightness. will 
to protrude. result.—R. U. CLark, 3rd. 
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How to make a Secure Joint 
in Copper Tubing 


Since copper tubing is so useful in 
radio work, knowledge of how to make 
a neat and ef- 
fective joint 
should be valu- 
able. In build- 
ing helices or 
spirals it is 
possible 
splice short 
pieces in the or- 
dinary way. By 
tapping threads 
inside each of 
the abutting ends and inserting a short 
threaded piece of copper or brass rod to 
fit, as in Fig. 1, a, perfect joint_may be 
made. Where a wire extension from the 
end of the tube is desired, the same general 
plan may be followed, as shown in Fig. 2 of 
the illustration.—F. Mac Murpny. 


Things to Know About Lubricants 
for Machinery 


LL machinery owners have had it 

drummed into them that only a good 
grade of mineral oil is fit for oiling their 
machinery; but there are a few extreme 
cases in which something else is used, and 
they are interesting enough to mention. 
The function of a lubricant is to supply a 
thin film between the sliding metal parts 
so that they do not touch each other with 
sufficient pressure to produce friction or 
heat or to cut one into the other, and to 
keep the sliding parts cool. 

The “bearing pressure," or pressure of 
one part upon the other, determines to a 
great extent the kind or quality of lubricat- 
ing oil to use; for with heavy pressure a 
poor or thin oil will squeeze out, or its film 

. become broken down. Then the metal 
parts will rub and heating and cutting will 
begin, to the detriment of the machinery. 

Asa cooling medium, water will be found 
satisfactory. Where pressures are light and 
a flood or bath of water can be maintained 
without causing rusting, water is fully as 
satisfactory as oil and much cheaper, al- 
though the instances where it may be used 
are not many. 

The garage man finds a great deal of 
trouble caused by carbon in the cylinders— 
pre-ignition, knocking, loss of power, etc. 
This carbon is considered a necessary evil, 


ner 
A threaded plug in the 
pipe ends for a close joint 
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of no good whatever. But experience shows 
that a certain quantity of this carbon—not 
an excess—is as good a lubricant as may 
be found. For sleeve-valve motors it has 
been found that if a carbon deposit is in 
the grooves and creases of the sleeves no 
other lubrication is needed. This is easy 
to believe when we know that carbon is a* 
constituent of mineral oil. Such a deposit 
is a form of graphite, which we know is 
self lubricating. Therefore it is a substitute 
for grease. 

Pure glycerine is as good a lubricant as 
any oil if used where there is no great 
amount of heat. It will stand almost any 
ordinary bearing pressure and has a high 
cosity rating. In plants manufacturing 
food products, bottling plants and brew- 
eries, compressed air is used extensively in 
contact with the products for various pur- 
poses, such as charging, filling, etc., and 
always a certain amount of the 
lubricant from the cylinder of the air- 
compressor that finds its way through the 

s and comes in contact with the prod- 
In almost all cases this would be dis- 
astrous if ordinary lubricating oil were 
used, owing to the discoloring, the various 
chemical actions and the possible injury to 
health. But for this purpose glycerine is 
extensively used. 

Fi » vegetable oils, animal oils and 
sometimes kerosene are used for such 
machinery. We find the various vegetable 
oils used on machinery in the preparation 
of products where a single drop of mineral 


coil on, or in, the product would be decidedly 


harmful. 

Thus, for instance, a machine working on 
corn product lubricated with corn oil 
and the operator is supplied with a squirt 
can filled with this oil. None of the vege- 
table or animal oils, however, is to be rec- 
ommended for lubricating any metal sur- 
face. They are for use only extreme 
cases where the bearing pressure is low. 
The bearings should be carefully attended 
to and watched. 

A mixture of lard oil and kerosene will 
make a sufficiently free-running journal 
and is often used on hand-operated feed 
tables of machines. When freshly applied 
it gives a free and easy sliding fit to roller- 
bearings, but owing to the evaporation of 
the kerosene and the gumming quality of 
the lard oil, it must be renewed and fresh- 
ened up frequently. Soap is the best lubri- 
cant to use on wood, and soapy water makes 
the best lubricant for rubber surfaces. 


'N an article by R.G. Micklam in the 
Wireless World recently an interesting 
simplified method of committing to 
memory the Morse Code by the use of a 
succession of what may be termed mne- 
monic groups was given. He takes us on a 
mental trip to Egypt, where we seat our- 
selves directly in front of the Pyramid of 
Cheops. We note, as we do so, a group of 
Arabs standing by, who have evidently re- 
ceived a radiogram from England apprising 
them of our advent, for no sooner are we 
comfortably seated than they race away and 
begin scrambling up the face of this 6,000- 
year-old monument. Having reached their 
appointed places, they squat down simul- 
taneously, clasping their arms around their 
shins and sinking their chins on their knees, 
so that they appear to us, some 500 ft. 
away, like a collection of glorified full- 
stops, their blue galabichs forming a pleas- 
ing contrast against the light brown ridges 
of the rare We notice, too, that they 
have arranged themselves in a sym- 
metrical group, as in Fig. 1, and we turn to 
a Dragoman standing by to ask what this 
figure may mean. He tells us that the 
Arabs take us for mere tourists (Pshaw!) 
and want to earn “backsheesh.” Well, 
nobody begrudges an honest man a mouth- 
ful of bread; on the other hand, by quite a 
happy coincidence the Arabic word for 
bread is “‘eisk’”” and these cunning fellows 
have so grouped themselves as to portray 
in Morse Code the four letters composing 
that word, since one dot (.) represents the 
letter E, two dots (..) represent I, three 
dots (...) S and four dots H, and if this is 


how we are to learn the Morse alphabet, it 
promises to be quite a simple matter. 

The second evolution appears to be the 
preliminary to a precipitate roll down the 
oblique face of the pyramid, as the six men 
composing the three upper groups suddenly 
straighten themselves out, as in Fig. 2, 
and we are on the point of wirelessing to beg 
them not on any account to break their 
Egyptian necks for the mere gratification of 
our unworthy selves, when we are given to 
understand they threaten nothing more 
violent or deadly than the representation of 
three further code letters, the topmost man 
now describing himself as a T (—), the 


Fig. 1. The Arabic word for bread 
“eish” spelled out with human figures 


cna two making out that they represent 

M (——), while the third group aver it is 
they not we who should be surprised, s since 
they collectively represent O! =>. 
On learning this, however, we begin to feel 
just a trifle uneasy in our minds, for it can 
hardly have been a second coincidence that, 
by a combination of the two groupings, 
the word “‘eishtmo," should have been spelt, 
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which is the Arabic equivalent for “insult 
him.” If these saucy sons of Ham are 


laughing up their sleeves at us, they will 
not get their mouthful of “‘eish" after all. 
And yet what recks it? 


We are not out for * 


Fig. 2. spelling 
this “eishtmo,” Arabic for “insult him” 
intellectual recreation and have the satis- 
faction of memorizing in these two groups 
no less than seven letters of the Morse 
alphabet. 

The Arabs now call upon several more of 
their sun-scorched brethren to join them, 
and, thus reinforced, proceed to entertain 
us with a third grouping, a picturesque one 
withal, for we here get a combined figure of 
squa tting and prone Egyptians, as in Fig. 3, 

ic! 


h is certainly not a complicated figure,- 


yet it helps us to tuck away in the recesses 
of our brain boxes six more lesions: Hat namely: 


(a) - — —@.. 

(N)— (D) — ~ B)— - 
Happily these form no equivocal word in 

Arabic so we conclude we have been enter- 


taining unworthy suspicions of our desert 


AMO,'V, ND, and Bin" the Morse ode 


friends. While we are mentally registering 
the six symbols, however, the top two sets 
of men begin quarreling and approach each 
other in a menacing attitude; but as we are 
at the safe distance of 500 ft. from the seat 
of disturbance, we content ourselves with 
merely adding another letter to the tablets 
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of our memories, for the conjunction of the 
two opposing factions represents the letter 
P (.——.). Meanwhile the two couples 
commence stealthily to maneuver round one 
another, so that, although they began 
thus . presently stand thus 
—..—which may be all quite fortuitous, 
of course, still we manage to profit by the 
chance grouping, since — . .— is 

Do we realize that we are already con- 
siderably more than half way through the 
alphabet? Not without casualties, how- 
ever; for in the fracas above alluded to 
three men are injured: the first is therefore 
gently laid down, a dark visaged brother 
sits at his head, fanning him with the tail 
end of his robe, while another sits at the 
injured man's feet and tickles his toes with 
a spike of camel grass. We simply cannot 
resist the temptation to place another let- 
ter in our mental warehouse—viz., R (.—. 
for the three men are now grouped thus. 


et 


Fig. 4. The men take their places as 
‘shown which in the Morse code is W G 


The two other wounded fellows call out 
faintly for “water,” so they are likewise 
tenderly laid out, head to head, and one of 
the onlookers sits between them, giving 
each alternately a sip of water out of his 
inverted tarboosh, hastily filled from the 
pump of Mena House Hotel close by; thus 
the group becomes —.— and as it must be 
a hopelessly diseased wind that cannot 
manage to blow somebody some good 
somehow, we so far take advantage of the 
woes of these two unhappy wretches as to 
add the letter K to our rapidly growing 
Morse alphabet, thereby accounting for 17 
out of the 26 letters. 

Another group composed of six men 
evolves itself as in Fig. 4, but the com- 
ponent parts thereof immediately begin a 
120-deg.-in-the-shade argument. As far as 
our obliging Dragoman is able to make out 
from this distance and the echoes thrown 
back from the face of the pyramid, they are 
talking about cricket, and the left three 
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cannot convince the right trio that “W.G.” 
was the greatest cricketer the world has 
ever known. We, having no doubts about 


Fig. 5. Three more letters of the alphabet 
spelled out by the men; these are F, L, ¥ 


the fact, take the chance of identifying the 
late champion with the Morse initials, 
though he would not have thought we 
knew much about cricket if we had only 
allowed him four stumps and two balls 
—.) for a country match. 
The pantominc is here rudely interrupted 
by the sound of a buzzing airship propeller, 
and, looking up, we descry a beautiful 
monoplane gracefully winging its way, 
heading straight for the summit of our 
pyramid, behind which it presently dis- 
appears.’ We remember this is the French 
aviator, De Vol Plane, attempting to win 
the £5,000 prize by making a circuit of the 
world, upside down, without descending 
once for gasoline, but in the midst of our 
speculations as to his chances of success we 
are recalled to the business in hand by a 
sudden shuffle on the part of our acrobatic 
friends. They have forgotten their cricket 
controversy and hastily thrown themselves 
into a curious group, as in Fig. 5, which 
seems to us just a horrid jumble of people, 
until Mr. Know-all, our Dragoman, ex- 


C= 


Fig. 6. The alphabet is completed by a quad- 
ruple group of men representing C, J, Q, Z 


plains that the group represents the three 
letters F L Y, which is appropriate enough 
under the circumstances, as we feel bound 
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to admit. So we add those letters to our list. 

Our dusky entertainers now complete the 
alphabet with a quadruple group, for which, 
to our chagrin, we are able to find no 
mnemonic peg whatever (Fig. 6), but which 
we are told represents the four letters 
CJQZ, and I defy any man to make 
anything approaching an intelligible word 
out of that. 

I conclude this article by drawing atten- 
tion to a very curious fact in connection 
with the Morse Code—viz., that in dis- 
tributing his symbols over the alphabet, 
Mr. Morse did not, in many cases, allocate 
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Table or chart showing the distribution of 
Morse signals and their ideal allocation 
the shortest symbols to the most frequently 
used letters, the amount of divergence from. 
the ideal distribution being shown in the 
diagram above. 

Counting the dot as 1 and the dash as 3, 
we get a specific time-value for each Morse 
signal, and it will be seen that column four 
of the diagram represents the correct 
progressive order of the ideal Morse 
alphabet, beginning with a single dot 
valued at 1 and ending with a symbol 
composed of a dot and three dashes valued 
at7. Thus the letter E, which is by far the 
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most used letter in the alphabet, is rightly 
given the shortest Morse signal; T being 
the next letter in order of frequency is 
awarded the next shortest signal, and so on, 
until we find Z, the least eniployed letter, 
deservedly saddled for its laziness with one 
of the longest Morse signals. 

-But by Mr. Morse’s allocation of English 
letters, as will be seen on reference to 
column five of the diagram, only 14 out of 
the 26 letters are correctly suited. This 
means great loss of time in transmission. 
It may be observed in this connection that 
the Morse code is in use on no less than 95 
per cent. of the telegraph lines of the world. 

It seems almost a pity that advantage 
was not taken of the advent of wireless 
telegraphy to redistribute the Morse sym- 
bols on the ideal basis here demonstrated. 


Making a Good Outdoor Ground 
for Wireless Apparatus 


‘HE outside ground wire for the wireless 

set or other experimental apparatus of 

the amateur is continually meeting with 
misfortune. No ordinary joint seems capa- 
ble of permanency. This is usually due to 


‘The old and the new methods of making a 
permanent ground for electrical apparatus 


inconvenient locations, especially in crowded 
cities where the shed or “shop” is likely to 
be next to an alley fence or in a similarly 
exposed place. 

In our usual thoughtless following after 
precedent we are likely to believe that the 
standard grounding joint customarily em- 
ployed by telephone and electric lighting 
companies is about the only grounding joint 
possible. Consequently every time the 
ground wire gets stripped off its pipe, we 
replace it another of exactly the same 
sort. This usual grounding joint is shown 
in the illustration. It consists simply of 
the groundwire wrapped several times 
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around the pipe that goes down into the 
earth, the turns being held in place by oc- 
casional dabs of solder. Naturally this ar- 
rangement is not very strong mechanically. 

‘A more satisfactory joint can be made as 
follows: Take a round file and brighten up 
the interior of the pipe at the end; then 
wet some waste and tamp it down into the 
pipe a distance of about 134 in. Bunch up 
the end of the ground wire until it fills most 
of the space above the waste; then heat the 
end of the pipe and the bunched-up wire 
with a soldering torch, at the same time 
applying a little soldering paste, in order 
that the solder to come may stick easily. 
When the end of the pipe becomes hot 
enough to take the solder readily, appl 
enough of that material to completely “il 
the end. This process will naturally en- 
tirely submerge the bunched-up wire. 
With a cloth, round off the upper surface of 
the solder while it is still warm, until it 
forms a neat cone, with the ground wire 
coming out of the center as shown in the 
illustration. 

This sort of a ground connection buries 
the end of the wire inside the pipe, instead 
of causing it to cling to the exterior as best 
it can, as with the old way. The end of the 
pipe may be subjected to very rough treat- 
ment indeed, without disturbing the wire. 


Auto-Transformer in Headlight 
Circuit on a Magneto 


EADLIGHTS from the Ford magneto 
are so wired that when one of 
them burns out the circuit is broken and 
the other one goes out. This trouble may 
be easily overcome by the use of a small 
auto-transformer. Such a_ transformer 
may be made in a rectangular form from 
thin strips of sheet iron 14 in. wide, cut 
in lengths to make four piles 1 in. high, two 
of which are 149 in. long and the other two 
214 in. long. These are all given a coat of 
shellac varnish and allowed to dry; then 
they are built up in dovetail fashion 
after the coils are placed on one of them, 
Make two coils of 120 turns each, using 
No. 20-gage wire—about 14 Ib. will be re- 
quired. The method of placing the coils on 
the core and the necessary wiring are illus- 
trated. Should the device fail to work 
satisfactorily, reverse the connections of the 
coils. With this outfit, the burning out of 
one headlight will not cause any percepti- 
ble change in the light from the other. It 
is also possible by winding another coil on 
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the core, to get a low voltage from the 
magneto for the dash or tail lights. Use 
No. 20-gage wire for this also, and the num- 
ber of turns should be equal to the voltage 


Hanus 


if 

Lj = 
G mw 
Auto-transformer piace ae the circuit to keep 
one light burning after the other burns out 

required by the lights, multiplied by 17. 


The wiring for this is also shown in the 
diagram.—CLaubE SCHUDDER. 


Constructing a Thermostat to 
Regulate Furnace Heat 

r is not always necessary, but is a con- 

venience to have a thermostat for regu- 
lating furnace heat. These instruments 
can be purchased at a nominal price; but 
one simple in construction can be made that 
will serve the purpose. Its working is 
based on the expansion of metals. The 
difference in the expansion of steel and 
brass is considerable. If thin strips of 
these two metals be firmly riveted together 
therising temper- 
ature will cause 
them to bend, 
with the steel on 
the inside of the 
curve thus 
formed. This is 
due to the fact 
that brass ex- 
pands twice as 
fast as steel. 

The accom- 
panying illustra- 
tion is almost 
self-explanatory. 
The two metals 
riveted together 
are shown at A, 
fastened to a 
block B. The short end of the lever C is 
connected at the other end of the metals by 


‘The unequal rate of ex. 
the metals 


pansion of 
causes the hand tomove 
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means of a silk thread, the long end being 
connected with the balance wheel D in a 
similar manner, the thread being given a 
few turns around the axle before it is 
fastened to a spoke. The pointer P is 
attached to the balance wheel and moves 
over a scale. The spring Fis to return the 
pointer to its lowest reading. 

Under varying temperature the pointer 
will assume various positions on the scale, 
which must be calibrated from a standard 
thermometer. It is only necessary to mark 
the scale between the temperatures re- 
quired for its action—from 60 to 80 deg. for 
a furnace. 

To calibrate accurately it will be neces- 
sary to place a thermometer close to the 
instrument and adjust the pointer to the 
center of the scale when the temperature is 
at 70 deg. A mark is made on the scale. 
As the temperature changes, make the 
markings read in degrees on the scale. 

By placing electric contacts on the 
pointer and also at knobs on the scale the 
thermostat may be used to operate electric 
control devices. 

The steel and bra: rips measure 3) in. 
long by 14 in. wide. Each piece should be 
approximately .024 in. thick. Use small 
copper rivets for fastening them together. 
The wheels shown were taken from an old 
clock, which with their shafts and bearin, 
made a fine working instrument. The old 
case was used also and cover plates’ put on 
to make a neat finish —O, B, Hanson. 


An Inexpensive Multi-Point 
Loading Coil 


EARLY every amateur wireless en- 

thusiast has in his possession, or may 
readily obtain, the necessary materials for 
the construction of this loading coil. It 
mounted in a box, which has a base 12 
in, square and is 4 in. deep. The base of 
the box (the face of the mounted coil) is 
made of a single board. The knob K is 
the end of a ribbon spool about 2 in. in 
diameter and 14 in. thick. It is to be sand- 


papered and painted black, in imitation of 
hard rubber. For contacts, paper fasteners 
are used. 


For coils, there is required about 1300 ft. 
of magnet wire. The number of coils is 50, 
each being 3 in. in diameter. For the 
rotary switch blade a piece of thin sheet 
brass is used, and for binding posts two 
carbon terminals of worn-out dry cells 
were taken. 
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The center of the base must be determin- 
ed and a 10-in, circle drawn. With a com- 
pass set at 34 in. from point to pencil, and 
starting from the top of the circle, twenty- 
five points are to be established on each 
side of the starting point, making fifty 
points in all, and each %¢-in. fant from 
the next adjoining. Holes 1 in. in diame- 
ter are bored at each of these points, and 
at each of the lower corners. The box is 


‘sto NOS, 
® 


6.1 
COL ueT 


Lever with its connections and knob for 
making contact with clips and the coils 


then sand-papered and painted black. 

When the box is dry the fifty paper 
fasteners are inserted in holes on the circle, 
and the binding posts are placed in the 
holes in the lower corners. ‘The toa 


removed. The blade is 
electrically connected with the lower right- 
hand binding post with insulated wire 
having sufficient slack so as not to hamper 
the movement of the switch blade. 

Fifty small coils, as shown in Fig. 1, 
each having 25 turns 3 in. in diameter, are 
now made, One of these is connected 
between each pair of ‘paper-fastener switch 
buttons, on the reverse side of base. That 
is, one end of the first coil is connected 
with the left-hand binding t, and the 
other end of the coil with the lowermost 
switchpoint on the left side of the circle. 
To this point is also attached one end of 
the second small coil, the other end of that 
coil being attached to the adjacent or 
second switchpoint. The remaining coils 
are similarly employed to successively con- 
nect adjacent points until a complete cir- 
cuit is established around the arc to the 
last switchpoint on the right, which is, 
however, not connected with the binding 
post on that side. 

The wires are secured to switchpoints 
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by taking two turns around the prongs or 
points of paper fasteners and then bending 
‘over the prongs, as is done when papers are 
bound together. The base is then screwed 
in place. All tie wiring has been done on 
its reverse sid 

The loading. coil i is placed in the circuit 
by connecting the aerial wire with right-hand 
binding post on the face of the base, while 
the primary of an inductive coupler is con- 
nected with the left-hand binding post. 

For testing, a dry cell may be connected 
in series with a telephone across the binding 
posts. When the switchblade is revolved, a 
click should be obtained at each of the fifty 
contact points. Should the click not be 
obtained at any point, the connections at 
that point should be examined and firmly 
secured, or the small coil should be exam- 
ined to see that the magnet wire is not 
broken. 

A coil made as described has been in 
constant use and has operated satisfac- 
toril, IKALBACH. 


A Coating to Make a Battery- 
Box Acid Proof 
ELT together in an iron kettle 8 parts 
‘of wood tar and 14 parts of resin, and 
then stir in 10 parts of finely powdered brick 
dust. Apply this solution warm to the 
battery-box, after it has been well cleaned 
and sandpapered.—EDWIN JASPER. 


A Water-Gage Glass Used for a 
Lead-in Insulator 
‘HE diagram shows how a wall insulator 
may be made by combining a length 
of steam boiler water-gage glass with two 


Glase insulators and a boiler water-gage 
glass used for a lead-in insulator 


old lighting cable insulators, A piece of 
No. 6 wire may be substituted for the brass 
rod. If the glass tube is shortened, ordinary 
porcelain insulators may be used with 
good results.—Opis REYNOLDS. 


Wireless Work In Wartime 


V.—How to secure practice in working through interference 


By John L. Hogan, Jr. 


article in this series was devoted toa 
brief discussion of the problem of 
reducing interference in radio telegraphy. 
Of the two general types of interference 
which exist, we may first consider that 
which arises from the overlapping of radio 
waves when several nearby stations are 
transmitting at the same time. This is of 
considerable importance, and, since its 
reduction depends largely upon the training 
of the operators, we will do well to study it 
at thjs point. The other sort of inter- 
ference, which is set up by natural or non- 
radio electrical disturbances, can be most 
effectively considered 
after the apparatus 
used in radio teleg- 
raphy has been stud- 
ied in further detail. 
For the present, 
then, let us take up 
the matter of “‘sta~ 
tion interference,” as 
itis called. It isnot 
hard to see how such 
difficulties come up, 
if we remember that 
each radio transmit- 
ter sends its signal telegraph line is 
waves in all direc- 
tions with approximately equal strength, 
and that all normal radio receivers absorb 
signal waves with equal ease regardless of 
the direction from which they come. Sup- 
pose that two radio transmitters of equal 
power are located at Philadelphia and at 
Norfolk, and that both are sending at the 
same time. A receiving station at New 
York will have little difficulty in decipher- 
ing the signals from Philadelphia, since the 
distance is so much shorter than that be- 
tween Norfolk and New York that the mes- 
sages from Philadelphia will be much louder 
than those from Norfolk. _ By the mere in- 
creased strength or intensity of the signals 
from Philadelphia, it is easy to distinguish 
them from the Norfolk signals. But sup- 
pose that a receiving station at Washington 
wishes to copy the message which Phila- 
delphia_is sending. Since the distance 
from Washington to Norfolk is about the 


Te closing portion of the November 


Fig. 17. Each signal station of the buzzer 


same as that from Washington to Phila- 
delphia, the two sets of signals will be heard 
simultaneously and with about the same 
degree of loudness. Clearly, since loudness 
alone is no longer sufficient to permit the 
ig operator (at Washington) to dis- 
tinguish between the two sending stations, 
some other difference between them must 
be relied upon. 


Wavelength and Tone Frequency 


There are two characteristics, in addition 
to loudness, which are commonly used to 
separate desired from undesired signal 
waves. The first of these, wavelength or 

wave-frequency, will 
be considered in de- 
tail later in this series 
f articles. At pres- 
ent it will be suffi- 
cient to note that 
when several differ- 
ent transmitters use 
several different 
wavelengths, the ef- 
fect at a receiver is 
nost as though 
each sending station 
were operating over 
a separate wire. A 
rough idea of the 
effect of changing wavelength may be had 
by considering the approximately parallel 
condition in which several different wires 
connect four line telegraph stations A, B, 
C, and D. Stations A and B may com: 
municate with each other on one wire while 
stations C and D a Iso working together 
on a second connection, and there will be no 
mutual interference. The selection of the 
wire which is not “busy,” as the telephone 
engineers say, must be made by trial; and 
the actual connection is made by “plugging 
in” to a terminal board to which the several 
ire lines lead. ‘The analogous wireless or 
radio case provides several separate chan- 
nels of communication between the four 
stations, and each channel is termed a 
“wavelength.” Stations A and C may 
intercommunicate on one wavelength while 
stations B and’ D signal each other on a 
second wavelength, without mutual inter- 


connected as shown 
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ference. The selection of the free wave- 
lengths, on which no interference exists at 
the time, is made by trial; and the actual 
adjustment which limits the transmitters 
and receivers to certain definite wave- 
lengths is made by control of parts of 
the apparatus according to the process 
generally known as “tuning.” The proper 
use of these various wavelength channels of 
radio communication will be taken up later, 
when the limitations of tuning or wave- 
length selection will be pointed out. 

In addition to selection by wavelength, 
the characteristic of tone frequency or spark 
sound is used to discriminate between the 
signals of several stations which are heard 
at the same time. If a pair of senders of 
equal power are 
about the same dis- 
tance from some re- 
ceiving station, and 
if both transmitters 
use the same wave- 
length, under normal 
conditions their sig- 
nals will be heard 
with about the same 


intensity. If, now, 
these two signals 
sound alike, it will 


not be possible for 
the operator to dis- 
tinguish between 
them. However, if 
the dots and dashes 
from one sender are 
heard as an inter- 
mittent rough, low- 
frequency sound, 
and if the signals from the second are 
high and musical in character, it is easy to 
see that the receiver can concentrate on 
either and decipher its messages without 
beis ‘bed by the other station. The 
condition is comparable to that in which a 
fife and drum corps is heard in the distance; 
it is easy to count the strokes on the bass 
drums without noticing the fifes at all, or to 
note the air played by the fifes without 
being disturbed by the booming, deep 
sounds of the drums. 


Practice in Concentration 


Skill in reducing station interference by 
tone selection is mainly the result of 
operating practice. How well the man in 
charge of a receiving station can con- 
centrate on the signals produced by some 
given transmitter from which he wishes to 


se wre, 


ig. 18, At left ia the ondinary ype 
outfit connected 
tnd'at Fight is the interference-maker 
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receive, while he at the same time dis- 
regards other signals or other tones which 
are present in his telephones at the same 
time, depends almost entirely on his 
experience. This is one of the most im- 
portant qualities which an operator can 
develop, and it is worthy of much practice. 

Fortunately enough, practice in tone- 
selection for reading messages through sta- 
tion interference can easily be carried on 
without wireless apparatus. It is only 


necessary to make use of the buzzer 
telegraph line described in the earlier 
articles of this series. For the period of the 


war it is not permissible for experimenters 
or others to use wireless apparatus without 
specific permission from the Navy Depart- 
ment; nevertheless, 
many of the branches 
of radio operating 
can be covered thor- 
oughly by using the 
instruments which 
have been and are to 
be explained in this 
series. Thus it be- 
comes possible to 
learn the most diffi- 
cult and perhaps the 
most important parts 
of wireless operating 
without experiencing 
any difficulties on 
account of the pres- 
ent embargo on radio 
experimenting. 


The Buzzer Tele- 
graph Line 

If you have not yet arranged with a 
friend for building and operating a buzzer 
telegraph line, you should do so at once. 
Study by oneself is practicable in beginning 
operating and for certain later divisions of 
the work, but it is almost impossible to get 
the practice which is so essential unless 
several students cooperate in the use of a 
buzzer telegraph line. The best plan is to 
have at least three stations, in three nearby 
houses, connected by wire as explained in 
the October article. If you cannot arrange 
for this, set up two or three stations in as 
many different rooms of your own house, 
and connect them by wire in the way 
described. Then, by inviting one or two 
companions to work with you, you can all 
secure the practice which is so needful to 
the ambitious radio man. 

In working with a three-station line it 
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will be noted that the buzzer-sounds from 
each of the three stations possess a certain 
individuality, and that the identity of a 
sending station can be established even 
before the operator has given his station 
call, merely by noting the signal-tone 
character. If three of the same make or 
model of buzzers are used, the tones may 
sound very much alike, and it may be 
difficult to tell by tone which station is send- 
ing. If three different sizes or types are 
used, however, the signal tones are likely to 
be widely different. It is this variation in 
signal tone which makes possible the reduc- 
tion of station interference by the operator’ 
concentration on the sounds themselves. 
Fig. 17 shows a sig- 
nal station of the 
buzzer telegraph line. 
The buzzer Z, has the 
telegraph key Ky and 
battery B, connected 
across its binding 
posts, so that when 
the key is pressed the 
buzzer will operate. 
‘The left-hand binding 
post, which is con- 
nected with the vi- 
brating armature, is 
made fast to the earth 
connection; and the contact-adjustment 
post is connected with the line wire through 
a pair of head-telephones of approximately 
1000-ohms resistance. These telephones 
may be shunted by a variable resistance of 
about the same value, for the purpose of 
weakening the signals heard. The resist- 
ance is not usually necessary, however. 
The line wire may be extended in either 
direction to reach as many stations as de- 
sired, within reasonable limits of number 
Each station is connected as 
17, and the system is such 
that signals produced by pressing the key at 
any station are heard simultancously in the 
telephones at all the other stations. 


Using One Station to Make Interference 


Obviously, such a system resembles a 
group of radio stations in many particulars. 
If there are more than twe stations on the 
line, it is possible to arrange for one of them 
to interfere while the others are attempting 
toexchange messages. By choosing the buz- 
zer pitch of the interfering station so thatitis 
different from that of the sending station, 
the easiest interference condition is created. 
By gradually adjusting the interfering note 


Fig. 19 and 20. A typical buzzer of the iron 
frame type and a method of adjustment 
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to a sound closer and closer to that of the 
sending station, the difficulty of receiving is 
continually increased and practice in con- 
centrating on one note to the exclusion of 
others is secured. 

A better way to develop systematically 
the power to eliminate or reduce station 
interference by tone selection is to install at 
‘one of the buzzer-telegraph line stations an 
equipment such as shown in Fig. 18, Here 
the left-hand portion represents the usual 
buzzer sending and receiving outfit, con- 
nected as in Fig. 17. The telephone shunt- 
ing resistance is not shown, but may be 
added if found necessary. The right te 
portion of the diagram shows the inter- 
ference maker, which 
consists mainly of a 
second buzzer Zy hav- 
ing its own battery 
B; and a sending key 
or sending machine S 
connected across its 
terminals. From the 
contact-adjustment 
post to the left-hand 
(armature) binding 
post is connected & 
high resistance Rs, 
which should have a 
value of at least 1000 
ohms. A sliding contact on this resistance 
is connected with the line wire. 

This. interference-maker will produce 
interference signals whose strength, tone 
and occurrence are under control, and may 
be arranged so as to operate automatically. 
When first set up, it will be noticed almost 
immediately that sliding the contact along 
Rz changes the strength of the interfering 
signal at all the stations on the line, and 
that the more resistance is cut-in between 
the line wire and the ground, the louder the 
signals are. In practicing, it is a good plan 
to start with fairly weak interfering signals, 
and then gradually to increase their 
strength until they are as loud as or louder 
than the messages it is desired to receive. 


Varying the Tone of the Buzzer 


The adjustment of the interfering or 
sending signal tone has been mentioned 
several times, but specific methods of 
making this adjustment have not been 
shown. In Fig. 19 a typical buzzer of the 
iron-frame type is illustrated. This is use- 
ful for this sort of work because of its 
cheapness and reliabi The mechanical 
arrangements vary in detail according to 
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the make of instrument, but all have an 
armature G which carries a contact-spring 
Fand is mounted to vibrate before the poles 
of the electromagnets K,K:. The con- 
tact-spring F normally presses against the 
tip of the contact-screw C, which is sup- 
ported by the contact-adjustment post E 
and held in place by the lock-nut D. The 


Fig. 21. An automatic sender made with a 
motor having a crank and pin on its shaft 


electrical circuit is usually from the binding 
post A through the iron frame L and 
pivot H (or its equivalent armature- 
support) to the armature H and contact- 
spring F, thence through the contact-screw 

and down its post E (which is insulated 
from the iron frame), from there by way of 
a wire to the magnet coils, through them 
and finally out at the insulated binding 
post B. The greatest control of the buzzer 
tone is normally secured by va-ying the 
number of battery cells used to operate it, 
and by changing the adjustment of the 
screw C. Where a pivoted armature is 
supplied, adjustment of the spring J will 
permit further variation in pitch or char- 
acter. 

The buzzers of the iron frame class, and 
even the small nickel-plated types, usually 
have tones which are low compared with 
those in common use at radio stations. 
Practice on the high tones. For this pur- 
pose, either install special high-frequency 
buzzers which may be purchased for about 
$2.00 each, or adjust the cheap buzzer to 
produce a high tone. One way of making 
such adjustment is shown in Fig. 20, 
where M represents a bit of folded paper or 
a soft wooden wedge pressed in between the 
armature G and the contact-spring F. A 
little experimenting with the thickness of 
wedge, the setting of the contact-screw and 
the strength of battery will usually result in 
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a clear high tone much like that of the 
modern radio stations. The standard tone 
of 1000 sparks per second seems to be of 
approximately the same pitch as the 
second C above middle C on the musical 
scale, and the adjustment of your high- 
frequency buzzer may easily be verified by 
comparing it with a piano. 


Use of the Sending Machine 


The sending-machine S of Fig. 18 con- 
trols the occurrence of the interfering 
signals, by stopping and starting the 
buzzer Z;. At first it is a good plan to run 
the buzzer continuously, in one long 
“dash,” so that the interfering noise will be 
heard constantly. An experiment will 
show, however, that interference which 
stops and starts is more difficult to over- 
come than the steady-dash variety. Con- 
sequently your practice should be directed 
toward the kind which comes and goes, so 
that you will be prepared for the worst 
when you get into actual radio operating. 
The best way to get an imitation of bad 
station interference is to connect your 
automatic sender, of the tape or disk types 
described in the October article, at S; if 
you have no automatic sender, you can 
sometimes persuade a friend to take the 
interference key and make irregular dots 
and dashes for you. 

A sending key K, Fig. 21, mounted on a 
pedestal P and ba-eB and connected with a 
clock-work or electric motor M will serve 
for use at S in Fig. 18. By attaching a 
wire W and a spiral spring 5 between the 
key lever and a crank-pin C mounted on a 
disk D on the motor shaft, as shown in 
Fig, 2h an guteaiate seider of dots nee 

lashes can easily be made. _ By varying the 

of the motor, as well as the adjust. 

ment of the key, the length of dot, dash or 
space can be adjusted to suit. 

Those who have no electric motor avail- 
able for use, may, of course, use a motor 
which is spring driven, instead. An old pho- 
nograph motor would be just the thing. 
Still another scheme would be to use your 
omnigraph to replace the key and motor 
arrangement. 

The equipment described this month is 
sufficient to permit code practice, as well as 
extensive practice in reducing station inter- 
ference by concentration. Future articles 
will take up static interference, and 
the adjustment of the radio apparatus 
itself so as to minimize ‘the difficulties. 

(To be continued) 
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An Easily Constructed High 
Tension Insulator 


HE drawing below shows a high 

tension insulator that is easily made, 
has good strength and insulation, and is 
businesslike in appearance. It can be 
made for about five cents. Two cleats are 
used for average 
power in ama- 
teur stations our & 


while three or more can be used for others 
of greater potenti: The cleats are joined 
with \%-in. iron or brass strips fastened 
with small bolts as shown in the sketch. 
For good appearance all the metal parts 
should be enameled black, while the 
porcelain can be covered’ with thick 
shellac, giving it the appearance of brown 
glaze.—Joun B. RaKoskt. 


Heating Hard Sheet Rubber to 
Facilitate Cutting Disks 


HE amateur experimenter and worker 

on electrical apparatus at some time 
or other desires to cut hard sheet rubber 
into round disks for making Wimshurst 
machines or other devices. Hard rubber, 
as received from the stock house, is very 
difficult to cut, unless you have all the 
facilities for doing such work. 

The writer has found a very easy way 
to cut hard sheet rubber up to 3/16 in. 
thick. The method is as follows: Mark 
on the rubber with a scriber or other sharp 
instrument an outline of the piece to be cut. 
Then plunge the sheet into hot water; 
take it out and cut on the outline with a 
pair of scissors. The rubber will become 
soft like leather and cut easily. As it 
becomes cooler, it will cut harder. If 
any more cutting is to be done, plunge 
it into hot water again and continue until 
the cutting is done. Then put a plate of 
glass on a newspaper on a table, dip the 
rubber in the hot water again, place on 
the glass: then put another sheet of glass 
over the rubber with a weight on it. 
‘When it is cooling the piece will straighten 
out.—W. S. STANDIFORD. 
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Finding the Combined Value in 
Parallel Resistances 


IERE more than two resistances 

are connected in parallel it usually 
results in rather complicated calculations 
in order to determine the combined re- 
sistance value. It has been found that 
an easy way to determine the equivalent 
of resistances in parallel is by the use of a 
simple diagram, as shown. 

As an illustration, the four resistance 
values, 225, 450, 900 and 1800 ohms 
were taken, The procedure is as follows: 
Decide on some convenient scale to be used. 
In this instance, each 1/10 in. equals 
50 ohms. Lay off a perpendicular line 


X-Y to represent any one of the resistances, 
the one of the highest value, which in 
this case is 1800 ohms, probably being 
the most convenient. 
horizontal line 


Then construct the 


is line lay off the remaining 
resistances according to the scale selected. 
For convenience we 

x 1800 will start with the two 
N highest values, although 
the same results would 
be accomplished by us: 
ing the 1800-ohm resi: 
and any one of 

the other three shown 
on line A-Z. Draw 


A900 


‘A convenient scale for finding the com- 
bined value of resistances in parallel 


lines X-Z and A-Y. At their point of 
intersection, B, erect the perpendicular B-C 
whose value represents the equivalent of 
the 900 and 1800-ohm resistances “in 
parallel. Combine this eanvatent with 
the 450-ohm resistance by drawing line 
H-C. At the point of intersection D of 
this line with the line B-Z, which happens 
to fall on the line X-Z, erect the perpen- 
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dicular D-C whose value represents the 
equivalent of the three resistances in 
parallel. This equivalent combined in a 
similar manner with the remaining re- 
sistances of 225 ohms gives us the line F-G 
whose value according to the above scale 
is 120 ohms and represents the combined 
resistances of the four resistances in parallel. 
With the four resistances selected this 
result can be easily verified-by the usual 
method of calculation. 

‘This process may be carried out for any 
number of resistances. It is evident that 
the larger the scale selected the more 
accurate will be the result. The writer 
has personally found the foregoing method 
very convenient and more satisfactory than 
the usual methods, especially where tables 
of logarithms or reciprocals are not easily 
available—F, H. TiLLotson. 


Lighting the Dash-Board of an Auto- 
mobile from the Side Light 


‘ANY cars are equipped with the so- 
M called flush side light, the lens be- 
in flush 
with the out- 
side, and the 
back of the 
lamp ex- 
tending in 
on the dash, 
By simply 
cutting 
away a sec- 
tion of the 
lamp casing, 
as shown, 
part of the 
light will fol- 
low the dash, 
thereby illuminating it sufficiently for all 
needs.—THos. W. BENSON. 


Accut-out on the flush side 
light to illuminate the dash 


Heating a Soldering Iron with an 
Electric Arc 


‘XPERIMENTERS often find them- 

selves with some soldering to do, but 
with no means of heating the soldering iron. 
Using the iron as one electrode of an arc I 
found to be a good makeshift. 

This suggested the construction of the 
arc and brackets described herewith. As 
it is to be used only a short while at a time, 
and the amperage is small, wood may be 
used in its construction but it is best to 
cover the wood with asbestos. Two stand- 
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ards are fastened upright upon the base as 
shown and near the top of each is placed a 
screw hook (a nail bent up will do) upon 


‘The soldering iron makes one terminal 
for the electric arc which heats it 
which the iron is to rest. A lever having a 
hole bored at one end, in which is inserted 
an ordinary M%-in. are light carbon is 
pivoted at its center on a bolt which runs 
through the middle of the upright. The 
nut is tightened just enough to hold this 
lever in whatever position it is placed. As 
the carbon burns away, adjustment is made 
with this lever. One binding-post is con- 
nected with the hook which supports the 
iron and the other is connected by a 
flexible cord with the set screw which holds 
the carbon in the lever. 

This is connected with the line by a 
resistance in series. A water rheostat 
which is easily constructed and regulated 
may be used, or a wire rheostat may be 
constructed. For a medium-size iron I 
found 3 amperes was about right. Lower- 
ing the resistance will increase the current 
and consequently the heat of the iron. If 
direct current is used it is best to connect 
the positive wire with the carbon, as this 
will avoid the possibility of pitting the 
iron.—KennetH M. Barb. 


Sheet Asbestos to Make a Packing 
for Steam Chests 


Oras to the heat imparted to the 
cylinders and steam chests of steam 
engines, rubber packing does not give as 
good service and last as long as it should. 
After some experimenting, the writer has 
found that a sheet of asbestos 1/16 in. 
thick makes a good packing for a steam 
chest. This material is very cheap, and 
if put on the engine wet, will stand a 
pressure of 150 Ib. As an experiment, a 
joint made with the asbestos sheeting was 
taken apart and put together five times 
and still held its shape. Experience shows 
that it makes just as tight a joint as the 
best rubber packing.—W. S. STANDIFORD. 
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CHARLES B, MURNAN 
‘United Drug Company 


C. LOUIS ALLEN. 


Pyrene 


Big executive 
won 


‘Three young men have recently 
made their mark in the business world. 
Each is a big executive before his 
fortieth year. 


Charles E, Murnan began his career as a 
store clerk. At 25 he held a responsible position 
with the United Drug Company, a corporation 
capitalized at fifty-two million dollars. Today, 
in his 36th year, he is not only director of this 
firm's advertising but vice-president as well. 


C. Louis Alien, at 32 became president of the 
million dollar manufacturing 


C. C. Holmes, is superintendent of the H.C. 
Capwell Company, of Oakland, California—one 
of the largest mercantile houses of the western 
United States. His salary has increased 240% 
in the past two One of his plans has re- 
duced his company’s operating expenses $30,000 
annually. 

‘They know the fundamentals 
of Business 


‘These men are dealing with entirely different 
products. But they have one common factor in 
their careers. All three have prepared for suc- 
cess by study. 

realized that experience limited to one 
department of business cannot carry a man far 
jin the modern business world. They wanted to 
learn the big fundamentals underlying all depart- 
ments of business. For this reason they availed 
themselves of the knowledge contained in the 
Modern Business Course and Service of the 
‘Alexander Hamilton Institute. 

What big executives say 
‘of the Course 


Charles E. Murnan says, “I would recommend 
it to anybody if he had to borrow the money to 


"Manafacturing Company 


postions 
by three 


young men 


take it. It is the most concise and clearly 
presented form of education ever offered to 


Setald tool yess Coane bly saly. wept ts that more 
‘Sfour peopl have mot taken it up." 
Based upon the experience of thousands 
‘of successful men 


tranamite thru 
land Service, the beat 
PBouahe and, practice in madera busines: fe gives a 

‘that could otherwise be obtained snly by 
pane Ma a hg 


“Forging Ahead in Business’ 
aber canding.of the interesting, book “Forging 


‘in Business," will. show you how to. prepare 
inber, of” bukineas opportuni 
jew years 
Tomine ns 
EGORT “SAEGIy ait oct ad'staatthe"coupen below 


Alexander Hamilton Institute 
367 Astor Place New York City 


‘Send me “Forging Ahead in Business” —FREE 


pases 


Business 
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How Your Pitiful Failures 
Discovered the Road to Fortune 


NOTE: 


en ore asking =" Hw can I earn more oney—avhot shall 
do fo reach the turning point in my life?” 
instances cf how four failures found the answer m: 


These remarkable 
point the way to you. 


By Stanley D. Hopkins 


YOUNG man in the East had an 
A article for which there was anation- 
wide demand. For twelve years he 
“puttered around” with it, barely eking 
out a living. Three years ago he began 
to analyze himself. He discovered that his 
one great fault was his inability to come to 
a quick, definite decision. Time and again 
he had tried, in a half-hearted way, to 
market his goods. This time he. steeled 
himself to fight a winning battle. He began 
to develop his strength of will so that no 
imaginary mountain could turn him aside 
from his purpose. 
From $30 to $1,000 a Week 
Today this young man is worth $200,000. 
He is building a $25,000 home—and p 
cash for it. He has three automobiles. 
His children go to private schools. He 
goes hunting, fishing, or traveling whenever 
the mood strikes him. His income is over 
a thousand dollars a week and he attributes 
his amazing success to his euper-developed 
power of will. 
A Failure at 60—Then Sudden Success 


Ina little town in New York lives a man 
who two years ago was pitied by all who 
knew him. From the time he was 14 he 
had worked and slaved—and at 60 was 
looked upon as a failure. Without work, 
debt to his charitable friends, with aninvalid 
son to support, the outlook was pitchy black. 

‘Then, suddenly, things began to happen. 
He went to the owner of an old vacant 
factory, secured the place at a ridiculously 
low rent, with the first three months rent 


free. He almost demanded a loan of $00 
with which to begin some experiments. In 
three weeks he was out for business. In 
three months his plant was working day and 
night to fill orders. During 1916 the profits 
were $20,000. During 1917 the profits, it 
is estimated, will run close to $40,000. 
And this genial 62-year-young man is en- 
joying pleasures and comforts he little 
dreamed would ever be his 

Ask him what made the remarkable 
change in his life and he will tell you that 
it was his life-and-death determination to 
whip his own mind—so that he could do 
the things he wanted to do without being 
hampered by a weak, milk-and-water will. 

Former Newsboy Heads $1,000,000 

Business 

From “peddling papers,” to the manage- 
ment of a concern doing business of over a 
million dollars a year, is a far cry indeed. 
the remarkable achievement of 
Id youth from the West. Born 
in parents, raised in a tenement, 
with no education save that gained in the 
ordinary grade school, this young business 
giant forced his way to the front rank of 
his profession. For a while after he stopped 
selling papers he drifted around from job 
to job. Two years ago he made his present 
connection. Today he drives around in 
his own motor car, his income is almost 
unbelievable when one considers the handi- 
caps he had to overcome, and his prospects 

r “five-figure” yearly earnings are ex- 
ceedingly bright. He disclaims all credit 
for his success—stating that it was only 
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through systematically developing his per- 
sonality and will-power that he was able 
to make his way so rapidly. 
A School Teacher’s Rise 

A teacher in a little town just outside 
of Chicago was so “down and out” that 
he couldn't pay a $10 debt which he had 
contracted months before. Every cent 
he had scraped together had been lost 
through an investment in a corporation 
that failed to make good. Discouraged, 
sick at heart, he was forced to do some- 
thing quickly to recoup his losses. He 
secured a position in a small private school, 
and_in a remarkably short t was the 
owner of it. As he says, “I am the owner 
of a business worth many thousands of 
dollars and owe no man a cent.” Talk to 


him and he will tell you what his newly 

revived strength of mind has done for him! 
Their Guide to Wealth 

These are but a few of the hundreds 


of achievements brought about through 
Re- 


systematic will-power development. 
gardless of what a man may be—w 
failures he may have gone through—he can 
have practically anything he wants out of 
life if he will but use and develop his God- 
given power of will. For wi i 
secret of every great achievement. It 
makes weak men strong. It makes leaders 
out of followers. It makes doers out of 
dreamers. Itmakesdominating personalities 
outof cringing wrecksof humanity. It makes 
successes out of failures. It makes dollars 
jingle where only pennies clinked before. 
And the most wonderful thing about a 
strong will is that it may easily be ac- 
quired by anyone. Prof. Frank Channing 
Haddock—a scientist whose name ranks 
with James, Bergson, and Royce—after 20 
years of research, investigation and study, 
has prepared a remarkable set of actual 
exercises, lessons and new methods which 
have already revolutionized the lives of 
‘over 200,000 men and women in all parts 
of the world. This book, called “Power of 


103 


Will,” is issued by the Pelton Publishing 
Co., of Meriden, Conn. Mr. Pelton has au- 
thorized me to say that any reader who cares 
to examine the book may doso without send- 
ing any money in advance. In other words, 
if after a week's reacing you do not feel that 
this book is worth $3, the small sum asked, 
return it and you will ove nothing. 

When you receive your copy for examina- 
tion I suggest that you frst read the articles 
on: The law on great thinking; how to de- 
velop analytical power; how to perfectly 
concentrate on any subject; how to guard 
against errorsin thought; how to drive from 
the mind unwelcome thougkts: how to de- 
velop fearlessness; how to use the mind in 
sickness; how to acquire a dominating per- 
sonality. 

No Money in Advance 

Some few doubters will scoff at the idea 
of will-power being the fountainhead of 
wealth, position and everything we are 
striving for, and some may say that no 
mere book can teach the development of the 
will. But the great of intelligent men 
and women willat least investigate for them- 
selves by sending for the book at the publish- 
er’s risk, Iam sure that any book that has 
done for thousands what “ Power of Will” 
has done, is well worth investigating. 

It is interesting to note that among the 
200,000 owners who have read, used and 
praised “Power of Will” are such prominent 
men as Supreme Court Justice Parker; Wu 
‘Ting Fang, ex-U. S. Chinese Ambassador; 
Lieut.-Gov. McKelvie, of Nebraska ; Assist- 
ant Postmaster-General Pritt ; General 
Manager Christeson, of Wells-Fargo Express 
Imo Lewis; Governor Arthur 
\s, and thousands of others. 

As a first step in will training, I would 
suggest immediate action in this matter be- 
fore you. It is not even necessary to write 
a letter. Use the form below, if you prefer, 
addressing it to the Pelton Publishing Com- 
pany, 14-W Wilcox Block, Meriden, Conn., 
and the book will come by return mail. 
This one act may mean the turning point 
of your life, as it has meant to me and to 
so many others. 

PELTON PUBLISHING COMPANY, 
14W Wilcox Block, Meriden, Conn. 


I will examine a copy of "Power of Will” and T agree to re. 
mit $3 oF remail the book in five days. 


Address « 


When writing to Advertisers please mention Popular Science Monthly 


104 


(No. 7C) A popular heater handsomely cov- 
erel witi, Mohair plush in maroon, blue or 
green, $4.75. 


(No. 5B) Light and handy heater. Oval 
type eater showing drawer with Clark brick, 
$2.00. 


(No, 7D) Strong and durable. One of the 
most popular sellers, $2.50, 


Dealers and 
Garage-men 


Clark Heaters are the best thing 
for a big need. They make a 
live line for the dull winter sea- 
son. Write us about our attrac- 
tive assortments of Clark Heaters 
and proposition for dealers and 
garage-men. 


Chicago Flexible Shaft Co. 
Dept. J, 12th St. & Central Ave. 
CHICAGO, ILL. 
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When Driving? 


Not if You Use a 


Clark Heater 


Don’t lay up your car for the winter. 
Enjoy driving—keep warm as toast 
—even in coldest weather—with a 
Clark Heater. The cost is small, 
operation simple and inexpensive. 
No flame—no smoke—no odor. 


Keeps Car Warm 
Without Running Engine 


‘The Clark Heater is self contained. En- 
tirely independent of the engine. Gives 
warmth just the same whether car is run- 
ning or idle. Looks like a foot rest. 
Handsomely upholstered with carpet. It's 
made of heavy metal sheet: steel; asbestos 
lined. Uses our celebrated Clark Carbon 
Brick. One brick gives 12 to 16 hours 
heat—half a brick gives 6 to 8 hours 
heat. Clean, simple, easy to use. A won- 
derful comfort. Prices $2 to $10. 


Get a Clark Heater 
At Your Dealer’s 


If you cannot, send order direct to us, 
mentioning dealer's name. Write for our 
catalog. 


(No. 8xx) “The Duchess.” Our De Luxe 
Heater for automobiles. Covered with rich 
velvet plush, $10.00. 
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The Fate of the Unprepared 


Among the remarkable events of this war 
no fact stands out more startlingly than the 
tragic sacrifice of Russia's unequipped 
soldiers. 


The army has been victimized by in- 
trigue and treachery. Guns were sent to the 
front without ammunition and ammunition 
without guns. Supplies were provided that 
when unpacked proved to be rubbish. 
Left stranded by communications that broke 
down under slight pressure the brave Rus- 
sian troops hurled themselves again and 
again against foes perfectly prepared. 


From the very verge of victory they dog- 
gedly fell back fighting with stones and 
clubs and iron bars, resisting heroically but 


ineffectively. 


No thought can be more abhorrent to 


One Policy 


Americans than that of our boys ruthlessly 
slaughtered because of lack of equipment 
or support which it is the first business of 
us at home to supply. 


Our Government, never before so power- 
ful, is working prodigiously in the prepara- 
tion of armies and means of warfare. 
Throughout the nation there is a unity of 
purpose that is piling on the altar of liberty 
every personal ambition and corporate gain, 


Mines, factories, farms, shipyards, the 
counting houses and shops of every indus- 
try are laboring day and night to supply 
the sinews of war. 


The Bell System is co-operating to mo- 
bilize production, transportation and com- 
munication, and is using its every energy to 
speed up American defense, 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One System 


Universal Service 
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Men, Snuggle Up to This out 
Bang-up Underwear-—It’s “ 

a Downright Bargain 


You can bet your last cent 


just downright value and a oaeiecetaretts 
ean lot of it, too. 4 cut thoestd ‘His 
Hanes is form-fitting, elastic and 
comfortable. The fleecy-warm 
cotton is mighty fine protection 
from the cold—and it feels mighty 
good, too. Pre-shrinking keeps 
it true to size and shape. 


se HANES = 


ELASTIC KNIT Strony ar 
UNDERWEAR res 
And just read about these 
special features over there in i i 
the illustration. Nom mors high- PS ae 
‘who sees Hanes. It’s just the 
popular price for everybody 
and the underwear everyone 
should wear. 


A jam-up boy’s union suit, chock-full of all 
the big features on the men’s suits. Downy- 
soft, warm and everlastingly fine, its value 
can’t be duplicated. You sure ought to buy 
this splendid underwear for your youngsters. 
See if it doesn’t put it all over anything you 
ever tried at twice the price! 


P. H. HANES KNITTING = 23 3his, 


COMPANY 
Winston-Salem, N. C. bHANESY 
Warning to offered 


Whe Tinde~an 
Reiter 
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Pictures from Home 


Over there, with thous 


nds of miles of sea and land between 


them and home, are Our Boys, smiling and fighting—fighting with 
bullets, against a dogged foe; with smiles, fighting homesickness 
and dread monotony. 

It’s a part of the nation’s job to-day to keep those boys cheer- 
ful, to hold fast the bonds between camp and home, to make light 
hearts and smiling faces—and these things pictures can help to do— 
pictures of the home folks and the home doings, pictures of the 
neighbors, pictures that will enliven their memories of the days 
before the war—simple Kodak pictures, 
These can help. 


such as you can make. 


EASTMAN KODAK CO.,, Rocurster, N. Y. 
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Che sterfield 


RETTES 


of Imported and Domestic 
tobaccos—Blended 


The new blend— 
and it can’t be copied 


‘The new blend of Imported 
and Domestic tobaccos in this 
new cigarette, Chesterfield, does 
@ new and important thing for 
‘smokers— 

Chesterfields"reach home,"they 
Jet You know you are smoking 
—they “Satisfy”! 

Yet, they're Mild! 

‘There is more to a cigarette 
than merely the good taste. Easy 
to prove it—try Chesterfields. 


Todays ea aatte Myon Toba ls 


TIN OF 


: They “Satisfy” — 
and yet they’re ‘Mild! 


them. Address Liggett & 
Bacco Gos tig Fit Aver New York. 


‘When writing to Advertisers please mention Popular Science Monthly 


Popular Science ee 


ACHIEVEMENT 


Twenty-five years ago the General 
Electric Company was founded. 


Sincethenelectricity hassentitsthrill 
through the whole structure of 


Eager to turn wheels, to lift and 
carry, to banish dark, to. gather 
heat, to hurl voices and thoughts 
across space, to give the world new 
tools for its work—electricity has 
bent to man’s will. 


‘Throughout this period the General 
Electric Company has held the 
great responsibilities and high ideals 
of leadership. 


Ichas set free the spirit of research, 


s given tangible form to in- 
vention, in apparatus of infinite 
precision and gigantic power. 

And it has gone forth, co-operat- 
ing with every industry, to com 
mand this unseen force and fetch 
it far to serve all people. 


By theachievementswhichthiscom- 
pany has already recorded may best 
Ee jeclgel ts greaner ends ex irae 
shall attain, the deeper mysteries 
it yet shall solve in electrifying 
more and more of the world’s wo: 


G ENERAL ELECTRIC 
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Science Gave Us Radiolite 


Radium is a comparative- 
ly new scientific discovery. 
Now the world’s greatest 
watch factories have utilized 
Radium to make a substance 
for illuminating Ingersoll 
hands and figures. This 
substance has been named 
Radiolite. The only watches 
that can be Radiolites are 
Ingersoll Watches. 


Radiolite hands and fig- 
ures double the usefulness of 
the Ingersoll Watch—and the 
Ingersoll has long been the 
utility watch of the world. 


Radiolite glows brightly 
at night. It makes the hands 


and figures of Ingersoll 
Radiolite Watches plainly 
visible in pitchy darkness. 
It is self-luminous — unlike 
phosphorescent paint, which 
can only absorb light and 
later throw it off. 


Buy an Ingersoll Radiolite 
Watch. Owna proven time 
piece that has been perfected 
by one of the greatest dis- 
coveries in the history of 
science. Let radium tell you 
every minute of every hour 
of every night at a glance. 


Look for Ingersoll on the 
dial—for only Ingersolls are 
Radiolites. 


ROBT. H. INGERSOLL & BRO. 


New York Boston Chicago San Franciseo 


Waterbury Radiolite $4.50 
' 


‘In Canada $4.0 
I handsome 
Asal, fewled 


RADIOLITE WATCHES 
$2.25 to $4.50 


Muatrations Uhree-f(Deactaa! eve 


Radiolite~92.25 
Tn Coma 2.50 


1s 
‘8S Tedlomigheed dal 
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am) =6The Floor Beautiful aa 


Pes are the foundation of a suc or both as to appearance and 
" back 


for the home furnishings 


Sauthorn Pine 


“<The Wood of Service’ 


uthern Pine 
>> SISOCIA P 


NEW ORLEANS, 
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RNENEY & KERRY 


w4 


SKATES YOU CAN DEPEND ON 


‘Tee are the days when ice skating, the king of winter sports, calls, 
to every red-blooded man, woman and child to get into the game 
and enjoy the keen zest and exhilaration of gliding over the frozen 

stretches of river and lake. To get the maximum of ens ment from 

skating, however, one needs sturdily constructed, sharp-bladed skates. 


Barney & Berry skates are the logical choice of all who want the best 


in equipment. For more than fifty years Barney 
& Berry skates have been famous for their intrinsic 
EY &, 
(aN 
O MEMBER O 


value and beauty of design. The product of master 

skatecrafters, they are built with the needs of the 

skater ever in mind, and every pair is tested to in- 

ety sure the wonderful stay-sharp quality that has dis- 

be tinguished Barney & Berry skates for half a century. 

There are forty and more styles of Barney & Berry skates for 

FOR THE BOYS you to choose from; forty and more styles with keen, temper: 

Foe merrier be! ig ined tested blades of flawless steel that make their possession a source 
copay. Fine lapel butter, of satisfaction and pride to anyone who appreciates worth. 

gent to you by Barney — Somewhere in the Barney & Berry line there is just the skate 


& Berry when Zou Jein- to fill your particular need. Somewhere in your town there is 


Is too good to miss. a merchant who is anxious to serve you with the best. He 
has Barney & Berry skates, and will gladly help you in the 
FREE selection of a pair that will meet your every requirement. 
P ry req 


BOOKLETS on. “How to 


League"? and complete I BARNEY & BERRY, Inc. 


Leas 
lustrated Catalog of B&B 


Ice Skates mailed to you 1093 Broad Street 
bbeony La ge omg teend SPRINGFIELD, MASS. 
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Make this Cliristmas “the 
best ever” for your boy 


‘You remember, don't you, how much 
you wanted a gun, how discontented you 
Were till you got it? And will you ever 
forget how proud and happy you felt the 
first time you fitted the stock of your oxum 
Winchester to your shoulder and fired 
your first shot? "Well, that lad of yours 
Wants a rifle of his own just as badly as 
you ever did and— 

Now’s your chance to make 

him happy 

Christmas is the time to make his most 
cherished dream come true, and that 
Winchester .22 will give him more pleas- 
we this year than ‘a. whole arsenal of 
them could possibly give him five years 
from now, So make him happy while 
you have sucha good chance, 

A rifle is a wise gift, too, because it 
brings out the man in him it teaches him 
responsibility, self-control, self-reliance; 
it develops in him the invaluable quali 
ties of concentration and perseverance, 

Every boy knows the reputation behind 
the name ‘ Winchester," so get him the 
‘ifle he can be most proud of. 

What the name “Winchester”’ 

‘means 
‘The name“«Winchester’ stands for the 


{22 caliber single shot rife. A low 
Tekedorn ingle shot rife. A 


WINCHESTER 


World Standard Guns and Ammunition 


best in gun making. For overhalfa cen- 
tury Winchester has been the standard 
of pioneers and sportsmen, 


‘The Winchester Company today is an 
organization of expert gun makers with 50 
yearsof gun-making reputation behind it, 

Every gun or rifle that bears the name 
“Winchester"” is fired many times for 
smooth action and accuracy, and is fired 
with excess loads for strength, 

Get the rifle now 

Your dealer will help you to decide 
which one of the fine .22 Winchesters 
will best suit your boy. Now is the time 
to select it—while there are still plenty 
in stock, You will be surprised to find 
what a fine gun you can get for a low 
price, Get the rifle now and make the 
boy happy. ° 

‘There is a place near you, either out 
in the open of at a club, where you can 
shoot. If you do not know where to 
shoot, write to us, and we will tell you 
where and how you can, or we will help 
you organize a club. 

WINCHESTER REPEATING ARMS CO. 
Dept. 89 


MODEL ot. Tabe-down Reveating 22 caliber 
Heer ammunition, “The most popilas ae 


"pen made in co tine, 


1s 


Boys and Girls 


Winchester Medals for 
‘skill with the rifle 


The Gold Plated “Sharpe 
shooter" Meda, goes tothe boy 
‘or gitl under 19 who makes the 


soe! boy 


makes the second 


Go 10 your dealer today; he 


jer will aio 
supply you with targeth 

you 
yet, "wr 
Beating Arms Con Depts 89, 
Rew Haven, Con, 
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Duplex Coaster 
Brake is to the Bicycle 


Rey ets te com grea ty te 
css tee gr ec 
et ae oe a eee 
Seer arene ris meer 
umecnceea 

Te ote errr dopnd th tr mas 
mock te gacae ear a 
aiecthite ance Ree nasemeates 
Seren ate aA nee anes 
siete Suacras tate ee 
Shen Soke Saari ter 

te nen ee ene eae ee 
Be seis cma eons peat as 
ce ae 

fii pres of het sat red When 
hii sorars hese shart, tht 
position to apply the necessary control. 

Carefully constructed, handsomely finished. the Corbin 
Duplex will outlive the sturdiest bicycle and stand up under 
pees 

‘Whey poe Y og Mere enc inte 
oes eee spies tee 
Gia eee mar ei a deer a 


Corbin Control Means Safety Assured 
BOYS sone'tiberty Pinte te FREE 
Fill inthe coupon as indicated and send it to usand by 
return mail we ‘wil. send. you. this attractive souvenit. 
‘Write for this pin today. You will be delighted with 
ita every oy who ag ee 


‘Tust out! The new 1918 fully Mustrated catalog. 
Write for i, 


HERMAN'S o 
U.S. 
ARMY SHOES 


Accurately following the outline of 
the arch, Herman's Munson makes 


TW allowance for muscle action and nat- 
i ural expansion and allows the foot 
LE) todoits part without pain or injury. 


It corrects foot troubles and ad 
to your sure-footedness and effi- 
ciency. Every U. S. soldier has to 
sige Saag Sse las 
Feliet and’ matchless" footwear value, 
i Saeed wie 


Don't be troubled 
because use takes 

the new look from your 
furniture—-just bring the 
‘new look” back with 3-in-One 


oil! Simply @ out a cloth in 
cold water, add a few drops of 


3-in-One Oil 


‘with the: grain of Us 
startling! “Thi 
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The e BES Ts, Solution of the Kecnpebens? 
Christmas Gift Problem 


‘OT a soon-forgotten toy or worthless trinket, but an economical, 
Practical, body-building, muscle- making 1918 Electrically Equipped 


Sndian Bicycle 


Any boy or girl 
of this most popt 
Light with Ref 
Erstes requiring. that Bloycloe, bo 
Tank Battery Holder, Triple Stem 
Indian Crank Hanger, motorcycle sty 


throughout. Everything in equipment @ bi- 


eyele should have. 


Eleven other models in the 1918 Indian lint 
rangingin price from $27.50 to $50. All back 
by the Indian nameplate and guarantee. 


1918 Indian Light Twin Motocycle—Easily- 


bandied, safe, dependable, mechanically 
simple motorcycle of ier peed and 
iti 


tures of operating and upkeep 
Priced to make it available for 


economy. 
‘anybody who can afford any sort of high-grade 
two-wheel vehicle. 


Give the youngsters what they want— 
Indians. Practical, economical, healthful, 
they furnish fun and happiness and splendid 
‘outdoor exercise the year round. 


Send for illustrated Bicycle or Light Twin Catalog, or beth 
HENDEE MANUFACTURING COMPANY, 725 State Street, , Springfield, Mass. 
Motorcycles 


(Largest Manufacturers of 


in the World) 
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‘The watch of a gentleman. 

Sterling character, in classic design, dressed in 
solid gold. 

‘The newest and finest of a fine old line. A titled 
timepiece, whose possession instantly brands you a 
connoisseur. 

A priceless heirloom—the gift that lasts a lifetime. 

No man can know the fullness of pride of 
possession, till he owns the $100 Lord Elgin. 


e 


Perom NATIONAL WATCH CO., ELGIN, vs.a 


Designers and Producers 
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arenes 


New De Luxe 
GIFT CASES 


TMCS TOTS 


Pheer 


eer 


IFT SUGGESTIONS: Sets of Community Pate in the 
beautiful Community Girt Cases of imported seal-grain 


SERA SEG LE. 


leatherette. Any of the exquisite Community designs can be obtained in 


= 


Ye aT 


similar cases, at prices ranging from *3.25 for a two-piece set, to the table 
service at $53.00. Of dealers everywhere, At your service for fifty years. 
Owetpa Community, Ltd. 


Riis SOS Se. 


7] 
«| 
" 
< 
Hl 
| 
I 
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A Motor Car Built By Craftsmen 


ET men who have always built the most luxurious, and, incidently the 
most expensive custom-built motor cars, design’a car at a “happy 
medium” price—and they will very likely achieve the unusual- 

turn the prevailing standards topsy-turvy. And this is what has hap- 
pened in the case of the Pan-American, ““The American Beauty Car”. 
Built by designers, engineers and production distinguished only the very expensive car, of 
men who have previously produced the most those of foreign build A motor car like no 
beautiful, most expensive motor cars in Amer- other in America,—low- slung, roomy, svelfa 
ica, the Pan-American is a distinct innovation design; specifications that read like a veritable 
in automobile craftsmanship—a motor car of materials The car with the 
with those finer features which have hitherto 


shoul 


General Sales Offices 


PAN-AMERICAN MOTORS CORPORATION, CHIGAGO 


Factory at Decatur, Illinois 


Pan-American 


“The American Beauty Car” 
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11DU PONT AMERICAN INDUSTRIESIixrit 


Uncle Sam Knows the Real Answer: 


NOT ENOUGH! 
SAVE LEATHER 


a For Soldiers 

=| make cmagpera hide I; as far 

Ei | as pouible, ides are Bessy’ plc toto 
Freer more thin sheets; but, even this 


saving scheme fails to meet the requirements 
for soldiers’ shozs, harness, equipment, ship urhelstery, 
factory needs, ete., chiefly because too much hide leather 
is used by th: public in chee where high grade leather 


substitutes will serve as well or better. 


Uncle Sam Has Set ‘the Pace 

‘The new U.S. motor trucks and ambulances will be 
upholstered in leather substitutes. For several years the 
standard for book binding in the Government Printery 
has been Du Pont Fabrikoid. 

The upholstery specifications for the new Merchant 


Marine call for T FON 
fi] uy 
ABRIKOD 


meus Faron 
Craftsman Quality 
le has by and 
forthe ofan seve ren te pd taf 
every loyal American. 
How You Can Help 


Ui you area manufacturer using leather probably part or all of your 
requirements can be met by some grade of Fabritvid. While not 
feasible for every use of leather, the ilustrations herewith sow its 
Wits lane home for the 

you use leat = your ‘any purpose, try Proper 
grade of Fabrikoid instead. 

When buying an uteri, boat or pec of furitare orf 
Fabrikoid Selp the manufacturer conserve leather by 
those who use good leather substitutes like Fabrikoid. 

very hide displaced by a good substitute helps supply our armies 
a shoes, our farms with harness and our factories with belting—it 


win the war. 
ge write us your requirements and let us co-operate 


SUT T Tees TET ESTEE es TET T 


For Fursiaure 
Upholatery 


PEST bes ith 


‘Americans write for samples and names of manufac- 
tenga rns ‘abrikoid and of stores near 


DU PONT FABRIKOID CO. Wilmington, Del. 


World’s Largest Manufacturers of Leather Substitutes \ 
Factories at 
Newburgh, N.¥.; Fairfield, Conn.: Toronto, Ont. 
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IDEAL Model Aeroplane 
for Christmas 


Tee great sport to build and fly Model Aeroplanes! You can study 
"wooterful Science of Aviation and isarn how Aeroplanes 


Build and Fly Your Own 3-ft. 
Models of ‘Famous War ‘Ascoplanes 


your ve ea en IDEAL aa ven 
rls 5— pick out the one you want now? 
IDEAL Racing AEROPLANES 
and Flying Toys are Great Sport! 
Racing Aeroplanes that go “sky- high"; fly far, fast and 
against or across the wind. Flying Toys that are just the ing foe 
younger boys. Six different kinds. Three shown at 
Here are four more; complete and ready to fy: 


1.0.1 (2-4, Seated bake) 
EAbor Fer 


HH 
a 


7 
38, 


your own pate you can 
easily builda Mc 
‘curtis 


is 
> 


iy 
4 


i 


i 
vil 
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Here's a straight tip for you. You don’t 
have to be told about the loads of fun you ean 
have building models of battleships, flying ma- 

8, eranes, skyscrapers, farming machinery, 
Every regular fellow knows it. But—the 
important thing to keep in mind when buying a construction toy set is: Will your 
models look real—will the battleship that you build look like a regular member of 
Uncle Sam's floating fotilla, or will you have to hang a sign on it maying, “This isa battleship?” 


REGUSIATOYP 


‘work—why he’ 


ERECTOR 


REG. U.& PAT. OFF 


“The Toy Like Structural Steel” 
and there are hundreds of thousands of other fellows who 
will second my motion. ‘The square four-sided Erector 
irder is the thing—it's'in a class by itsclf—it's abso- 
fately necessary if you want lels of battleships 
that look like battleshizs, skyscrapers that look 
like skyserapers, and hundreds of 
other models that look just Ii 
the things they represent, 
Le the use of building stuff if it doesn 
io, look real? ‘The answer is: Get Erector! 
bi Look at the battleship shown here. 
Isn't it a crackerjack with its skeleton 
fighting turrets and  gigan- 
tic guns that can. be 
turned in any direction? 
Wouldn't you enjoy 
building it — wouldn't 
fou be proud to show it to your friends? There’s no limit to the fine things you can 
bata with Erector, and no limit to the size of your models because you can con- 


stantly add to your first set with new Erector parts. Boys, tell your parents you 
want Erector this year for Christmas. 
Learn all about the Gilbert Engineering Institute for~Boys—how you can_ get 
free membership in it and win handsome Diploma: Tees, 
Gold Fraternity Pins, Gold Watches Thirty Dollars in Salary, 
re 


ete. Mail back the’ coupon now for a free copy of my 
beautiful book “How to Become a Ibert Master Engi- 
nee,” which tells the whole interesting story, and 


Bie” cca 
The A. C. Gilbert Company ,“ *~- 
157 Blatcheley Ave., NEW HAVEN, CONN. =" 
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Look,Boys! 


a4 


n Build Wil 


igs on Can Build 
This TANK with 


Toy Engineering for Boys 
pio ae eeemae fy atoaeg oak eee 


that weave, 


the machi 
Jano limit Xo what 

most magic! You can 

‘day. 


—Meccano Build- 
ing is True Engi- 
neering. 


—No Other Toy will 
make such Fascinating 
Models, 


—Meceano Modele operate 
ike Real Machinery. 


—You don't need to Study; the 
you open the 


age te s fend of wonde 
‘an inspiration. 


There is no Limit to the Number 
of Models any Boy can Construct. 


—Each Set is Complete; nothing more 
to Buy. 


—You can Win a Big Cash Prize. 
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(Christmas Morning! 


Give that boy or girl of yours a set of Anchor Blocks—a really wonderful archi- 
tectural construction toy that will teach them while they are having real fun. ‘These 
blocks are entirely different from ordinary blocks. They are made of stone in three 
natural colors—red brick, buff and bine slate—real building material. a | ast 
forever. ‘They are a toy of constant wonders. ‘They develop initiative 
tion. They {scope for the constructive tendencies that ought to be 
encouraged in every child 


eS 


fier wonders) vomibilities 
Sat tech ea ie 


cout coupon here 
. Dept. 81 


New York 
‘booklet ving full partleulary about Anchor 
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Throw 

« locom¢ 

e very latest ty 
Y Se 


open the throttle of 
with its long, 


‘THE IVES MANUFACTURING CORPORATION 
191 Holland Ave., Bridgeport, Conn. 


Any Ware 


on CREDIT 


.S'my strong iron base keeps 


For i T have no equal and will 
iveyouand your etend citing fun storming 
‘youcan easily bull 
If you are a real live American Boy 
you will want me. 
‘Tell mother and father Tam not danderous 
and just whisper to them hae Chelstmas fs 
You Will find me at most toy dealers and well 
fiked. Tf you don't ind meat 
ice to my builders 
firect to your hom 


Don't forked! 
“BIG_DIcK™ 
MILTON BRADLEY COMPANY ie!tiee} 


Springfield, 
Mantrs of the Worltt Best Games 


* SGUARE DEAL MULER, P Lato! teehee 
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are patterned after the big 
They have fine, high-power, 
electric motor and are full of dash and go! 
h the weight close to the track so they won't 
handsomely enameled—unbreakable—good for 
years of fun. Operate economically on_ batterie 
or on house current with Lionel Transformer. 


Send for Big Free Catalog 


Ask Dad for a 
LIONEL Electric 
TRAIN for 


J. LIONEL COWEN, Pres. 
THE LIONEL MFG. CO., 48N, E. 2Ist st, New York City ieee 
S fa) 


JUONEL on sll | 


BOOKS | 
Te Armature and Magnet Liberec 


Builds ~ For _ Money 


Ment. Full Persian Morocco Leather, Pocket Size. Price, 81 
fil Canty Sek i Recipes, Formulas and Processes” 
is book gives you the information that represents the 
gllecion ol ytats alte expendi ot thts o lar 
fitesund sheaves tothe tanning ot eather, the making of 
Se Saran eee Rai 


Popular Science Monthly, 225 West 39th St., New York 


JIONEL MULTIVOLT ay ee 
rine TRANSFORMER fi} —— 


‘Trains And Toys Syracuse, N.Y. 


The Lionel Mie Co. 


48% East 2st Strvot. New York City 
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Now Industry Needs 
The Higher-Output 
Machine 


—And any device that increases 
production-rate is invaluable to you 
‘wlio develop or operate amachinety. 


You can tell how improvements and de- 
velopments affect output—how different 
operating methods compare in efficiency— 
when your machines are equipped with 


COUNTERS 


Take the above Set-Back Rotary Ratchet 
Counter: it registers one 
movement, recording an operati 
up the slightest gain in 
way to making the gain by 
to zero by turning knob. | Price, 
figure-wheels, $9. 


with four 


complete 
tum of a 
shaft. Its 
action is 
smooth and 
uniform, 
and it will 
stand avery 
high rate of speed, which makes it especially 
suitable for experimental work. If run, back- 
ward, this counter will subtract. Price, $1.25. 


Practically any machine you're interested 
in can be furnished with a Veeder Counter 
—ask for Booklet 44. 


THE VEEDER MFG.CO. 


44 SARGEANT ST., HARTFORD, CONN, 


A Merry Christmas | 
for that Boy Han 


will send 

MAGAZINE. | It is a 

that lasts a whole year. 
ndid maj 


have. Clean,” inspiring 


tnd Fis ing, 


; Stamp 
and Coin 


ets, Boy 


Cash Contests, ete. 
ZINE is beautifully ilusrated age 
each issue has anew handsome cover in colors. 


Get this great magazine for your own boy or 
for some boy in whom you are particularly 
interested. 


Poronly $1.80 we 


SPECIAL OFFER! witlsend yo: nu 


‘THE SCOTT F. REDFIELD CO. 


1634 Main St. ‘Smethport, Pas 


riecttet FREE 


Bee 
ry 


STRAIGHTEN YOUR TOES 
BANISH THAT. St 
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The Tires on That 
Christmas Bicycle 


are important. You know what the other fellows with bikes 
say about United States Tires. They’re not only the snappiest 
looking tires made, but what’s a lot more important, they wear 
longer and better on both city pavement and country roads. 


_ Ten different treads from which to pick the one that you 
think will best fit your road requirements. 
So when you ask Dad or Mother for a new bike for 


Christmas, don’t forget to tell them you want it equipped with 
United States Tires. 


United States Bicycle Tires 
Are GOOD Tires 


UNITED STATES TIRE COMPANY 
1790 Broadway, New York 
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‘TIN FIRE 


The 
That Fires ® 


‘Two Distinct Sparks; 


Twin Fire Spark Plugs fire two 
independent sparks simultaneously. 
This adds to the gas explosions, makes 

combustion complete, reduces carbon, i dial Desbie Bohes 
economizes fuel and makes motor capement—Dou! 


start easier and run better in ‘25yenrGoldease. 


cold weat! 


ateererany zee ||| Send No INo Money! § 50 


SE ee eer — 

sisrglorengcion cficisns. |W bany Credit Terms Av Low Aw 

When even one point dogs. Twin yar name a fo 
Fe rename Pa eet ed 

Mae oe may thay ees bat 

Cope aS 

Gite 5 | || Sent on Approval £2 we 

pe Pree i 1 ateeeteget an NE 

Puce CAYALOW sowiacellinas 

malloc online acy temas 


oe ee ee 


Company on 
einige HARRIS-GOAR CO., xansis" ity, mo. 


WE DO AS WE ADVERTISE! 


sericea 


BOOKS “20th Century Book of Recipes, 
“Practical Armature and Magnet Winding” Formulas and Processes” 


This book treats in a prac 


al and concise | This book gives you the information that 
manner thie very important subject. All practical | represents the collection of years and the ex: 
pies maid tedctalla: All questions which are | Penditure of thousands of dollars. | Contains com- 
aera arige in the mind’ of the electrican have been | Plcte directions for making everything from simple 
completely answered. This book will prove a most | Slues and adhesives to the tanning of leather, the 
valuable aid to the electrician, either in the con- | making of photographic materials, perfumes, soaps, 
structiny or operating department. Full Persian | plating of silver and gold, working of metals, etc. 
Morocco Leather, Pocket Size, Price, $1.50. 800 Pages, 10,000 Subjects. Price, $3.00. 
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ENG-ADAMS BUSHES has spre . 
Whiting-Adams Company makes the BRUSH YOU WANT 
At not im your dealer’ tock be wil grt promptly 
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If you have concrete floors—read this 
Learn how 


clipping. 


IAPIDOLITH 


will dust-proof and wear-proof concrete 
floors permanently. Flush this liquid 
chemical on old or new floors and save 
repairs and losses from concrete dust. 


Used for years. Applied under our 


if etEAe 


direction. Write for proof and sample to Department A. 
L. SONNEBORN SONS, Inc., 264 Pearl Street, New York 


FINCH’S 


ROT= SPECIAL: 


OVERALLS 


and 


COMBINATION SUITS 


Ov $1.75 and $2.00 

Jackets $1.75 and $2.00 

Combination 
Suits $3.00 


W. M. FINCK & CO., 


TI6I Gratiot Ave., 
Detroit, Mich. 


They Wear Like 


a Pigs Nose’ 


To Earn More 
—tLearn More 


breeds success. 


yourself for a bet 
velop your persons 
mental _growt su 
dation for your future develop- 
ment should be an individual 
library of 


Globe- 
“Wernicke 


Sectional Bookcases 


Begin with one section—add others as your books 
increase—each section a milestone in your mental 
Progress—the whole a record of achievement of 
Which, you can be justly proud—an ornament to 
your home. 

Write today for a list of “The World's Best Boo! 
and illustrated catalogue No. 1309 of Globe-Wer- 
nicke Sectional Bookcases. 


The Globe"Wernieke Ca 


Cincinnati, U.S.A. 
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DIAM 


NDS 


FROMTHE DIAMOND 
CUTTERS DIRE 
TO YOU BY MAIL 
AT THE DIAMOND 
CUTTER'S 

PRICES 


$10.00 
3127 14K Ear screws 
2 blue white damonds 
Per pair $1000 


325.00 
126 14K stud. 15 carat 


itsiee Seearnt dite 
Complete 
$57.50 


fast - 
Bs pea 
Bice Ramee 85 
ps saa Ae 


| 


FREE EXAMINATION-NO OBLIGATION 
a ea ee 
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trey beter Saha mecleeetiek cemecolo, 
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YOUR MONEY BACK'IN FULL 
ANY TIME. WITHIN ONE YEAR 
Sertsnchd gems dees you Sa dd wo tees fs Amend 
toto img thin oe par and eee bk “he fal price 
Say ewes fed Sel 
Pe 


BIG 1918 CATALOG FREE 


"This new 1916. Catalog ie a, wondedal guide to th aclecion of 
Gaus sin ete aherorconeneeosau 2Speeee, 


i White an sree) 
‘Botton with cor Catalog. fee, i 


JeWeEns 
PHILADELPHIA.PA. 


“The Construction 


of 
Small Alternating 
Current Motors” 


Electat Engincerie tx Brown Universi, 
‘Providence, R. 1. 

This book contains complete instruc- 
tions for building small alternating current 
motors in several sizes. The designs will 
be found to be in harmony with those of 
the very best manufacturers. 

Some of the subjects taken up are 
“Characteristic features of alternating cur- 
rent motors,” “Construction of a one-half 
horse-power, single-phase induction mo- 
tor,” “Construction of a one-kilowatt, 
two-phase or three-phase alternating cur- 
rent generator or a one  horse-power 
synchronous motor,” “Procedure in testing 
and using an alternating current generator 
or synchronous motor ‘Construction of a 
one-half horse-power single-phase compen- 
sated series motor. 

Clear, concise directions and careful 
drawings are features of this book. 79 
Pages, 47 Illustrations. Price, $1.00 


Book Department 


Popular Science Monthly 


239 Fourth Avenue, New York City 
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‘Make your Ford 
a Winter Car 


KeepHIM Fit’: coMFYkKir’ 


Most Complete KIT KIT on the Market ! q 
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First 
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Price Complete’ 5°2: 


or Direct on Receipt of 


MAKE OLD AUTOS NEW 


Save Over *2 
ON A STANDARD 
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yee Sales Plan Calls for 
Additional Distributors 
Controlling the local exclusive selling rights of 


Kor-Ker 


AMERICA’S STANDARD 


TIRE TREATMENT 


want big men who can organ- 
ise and conduct a selling organi- 
sation—appoint sub-agents, sup- 


fe te and’ face 
frm jor eiclusec sling 


no 
The man who wants a job need not 
apply. 

Only the man who can build up 
and carry on an efficient selling 
organization will be acceptable 


& 
Harper's, American Magazine, Metr, Everybody is 
Every Week, The Inde 


Diagram Showing the Action of Kor-Ker 
KOR-KER seals punctures on the go, 
slow leaks. "Keeps tires up to no 
ubber. Doubles 
‘Reduces blowouts 


fan ve readiy eutgtantatede 
Ie bao dnttbutos tn 
Norway. Sweden, Holland, 


liberal proft in it for you. But first sae 
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‘tne General 


ALCEMO MANUFACTURING co., 
6 Bridge Street, Newark, N. 
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Popular Science Monthly’s 
New Book Catalogue 
FREE to Our Readers 


You can’t get on in the world unless you read—read 
the books which will make you more valuable to those 
for whom you work. You don’t have to go to college. 
Edison never went to college. But he has probably 
the finest library of technical books in this country. 


If you want helpful, practical books on electricity, mechan- 
ics, mechanical engineering, wireless, airplanes, sheet metal 
work, repairing, write for Popular Science Monthly’s 
new BOOK CATALOGUE. The books described in it 
have been carefully sclected by experts as best adapted 
to the needs of Popular Science Monthly readers. 


Send the coupon below (or copy it), Check the subject 
you are interested in. You can be sure that the books 
supplied by Popular Science Monthly will be satisfac- 
tory. The Book Department will supply any book you 
want, even if it is not contained in the catalogue. 


Check your subject ana mail coupon today 


Popular Science Monthly, 225 West 39th Street, New York 
Please send me, free of charge, your new Book Catalogue. 


Check below the subject in which you are 

- particularly interested. 
Architecture 
Carpentry 
Plambing 
Stam Heating 
Steam Engineering 
Concrete Construction 
‘Automobiles 

Wood Working Sheet Metal Work 
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vit portunities 
AIRPLANE INDUSTRY: 


Never before have ambitious men had such a glorious 
chance as is offered today in this wonderful new industry. ‘The 
war news only proves that the Airplane has come 
to -—that thousands and hundreds of thousands 
of airplanes will be demanded for commercial uses Prepare 
when peace returns. foroneof these 

Meanwhile an army of trained men must be 
found to man the new aeroplane factories that are 
now being built everywhere. This makes the bi; 
chance for you—a chance of a lifetime, Enrol 
NOW for our complete Course of training in 
Practical Aeronautics and the Science of Aviation | Aeronautical 


and re in a few short months to . 
Sad rere sere i Sew sheet Aeon fami 


[Stmechty We Teach You By Mail | miss 


= 
0 


8 nanector 
Aeroplane Salesman 
In Your Spare Time at Home repiane Seleoneg 
Our new, scientific Course has the endorsement ane. Ass 
of airplane’ manufactures, acronautical experts, | qepiane Bulor 
aviators and lending aero clubs. Every Tesson, Lecture, to BO Pe wok 
Due Prigt and Bulletin fs eeltexplanatory. ‘Sou en" fall tebealeri ess 
fa. No book study. No schooling required, Lessons ate 
Written in non-technical, easy-to-understand language. "Yor"ll not have the slightest 
dimeuity'in mastering them. The Course is abeclutely authoriative aud nentdiowe 
to the minvte in every respect, Covers the entire ficld of Practical Actonauties ad 
Stleuce of Aviation ia a thorodgh, practical manner. Onder oureepertaieee 
tion, you get just the kind of practical training you must bave ia order to 


succeed it this wonderful industry. 4 
vA AMERICAN 


pecial Offer NOW, 


Send This Coupon Today 


It is our duty to help in every possible way to 
supply the urgent need for graduates of tl Without any obligations 
great school. We have facilities for teaching 4;,op 2¥ Pri. 7oumay send me 
@ few more students and to secure them bi: Practical Aeronautics and, 
quickly we are making a remarkable é Your Special LIMITED Offer. 
Special Offer which will be withdrawn without 


Soe: wile Today Tor seat the euros het 
{\cinspector Fall particulars. Doa't risk delay. Bot now: 


American School of Aviation P 
é 
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FOUNTAIN PENS 
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useful. Parker Self-fillers are safety-seal 
\ type “‘no holes in the wall” fountain pens. 
cane eet out te 
soll clot ses or In 
Gwent of accident to ioe 
Eerior mechanism, tae 
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The New EXCELSIOR 


Military Model 
Ser 


ris 19 


Reliability and Endurance 4 , 

Proven in Public Tests = Sera : 

and Private Service. Standard Equipment, $290.00. Electrical Equipment, $320.00 

In the new model is embodied all the details of motorcycle perfection that have been developed in the pro- 

duction of a powerful and dependable machine for Army service which simply means power and stability to 

‘meet all possible road conditions without weakness at any point and the least possible necessity of repairs or 
‘adjustment, SOME OF THE SPECIAL FEATURES 


Extra Large, Roller Bearing, Multiple Dise Clutch, Inclosed Clutch and Motor Drive Chain, protects 
swith removale bearing fncese these important parts fom Girt and Fond bats 
steauble, Trust. Military Type Front Fork, the "Foot Starter and Automatic Compression Control | 
Excelsior Kushion ‘Sprocket eqvalizes the pull and SMU GUIck and easy start, always—in any kind 
movable Center Bar permits quick and easy access ‘Tubular Steel Luggage Carrier with Steel Tool Box. 
tothe motor and removal of cylinders without interference Reastproof, Military Olive Drab Finish, including 
‘with any other part of the power plant. hubs, spokes, ete. 


See the dealer or write us for new catalog describing the Military Model, Excelsior Lightweight and Sidecar. 


| EXCELSIOR MOTOR MFG. & SUPPLY CO. 23722 
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‘When you give a South Bend Watch you not only con- 
fer great pleasure for the moment, but you give, as well, 
a life-time gift of accurate service and beauty of design 
that will always be distinctive and in good taste. 


Forty different combinations of movements, 
dials and cases, $16 to $125, at your Jeweler’s. 


South Bend Watch Company, 212 Studebaker St., South Bend, Ind. 
For Years, Makers of Standard Railroad Watches 


South Bend 
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Bausch’ ‘Leaats BALO PTICON 


—is an IDEAL CHRISTMAS GIFT. 
icture machine,” not a toy 
the FCME PALOPTICON particularly appeals to 

ject colored rost-cards, photo prints. solid objects, 

enjoyment of your family and friends. 

lamp which attaches to any socket and runs itself 


Tt fulfills the desire of young and old 
‘There are many models, but 
With it you ean pro- 

c., on a screen for the 
new gas-filled Mazda 
Extremely simple to 
$3500. 


Fitted w 


San Franstoce 
Leading American Makers of High Grade Optical Products 


“Dead!” 


A Koon eye, steady aim and gun with quick 
action, score * 


HOMOL 


The Real Sportsmen's Oil 


In dhe patented can with the disappearing spout — the 


iidkest oil in the world for fons, reels, tackle, 
traps typewriters, phonograpis and al houschold uses 
Lubrieates, polishes, prevents rust. 
{your deater hasn't Homol yet, send us 
mdse anda quarter and wel actd 
you'a S-ounce ean, carriage prepaid. 


Wit Petrma, lac, 200 Fit Ave, New Yerk City 


A pencil for every use 


For drawing the finest, most 
delicate lines—for shading where 
the pencil must be absolutely 
responsive—for every purpose 

j inbetween—there is a 


ELboraD Ss O 


‘the master drawing pencil” 


This superior pencil is used 
and endorsed by leading en: 
neers, architects and artists. The 
leads are strong, firm, gritless 
and true to grade in each of the 
17 degrees. 


Send 16c in stamps for full-length 
samples worth double the money. 


JOSEPH DIXON CRUCIBLE COMPANY 
Dept. 120-J, Jersey City, N. J. 
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Bristol Stel FishingRods and Meek Reels 1 
Will These Be on Your Christmas Tree? 


Have Santa Claus put at least one “Bristol” 
Rod and one Meek Reel on your Xmas tree. 


Two Catalogues Free 
dewribing “Bristol” Rods apd the Meek and Blog 
Grass Reels, Hf your dealer does not scem, interested 
in getcing the outfe you want i he hasn't in the 
store—we will supply you by mail at no extra cost. 


The 1918 “Bristol” Art Calendar tx ready. The 
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THE HORTON MFG. co. 
197 Horton Se., Bristol, Conn. 


RELIABILITY 


Reliability in the power plant in your boat or 
in the one you expect to own means greater 
efficiency, greater power and greater economy. 
You want a FRISBIE—the Reliable Motor. 


‘THE FRISBIE MOTOR CO., 25 Center Street, Middletown, Cann 
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Steffey Mig. Co., Dep't S, 5025 Brown Street, Phila., Pa. 


Stamp for circulars. 
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Write for Booklet 8 
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Give a real 
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See Stee se eh eer = with non-skid runners 


HOBART BROS, CO., Box 125, Troy, Ohie You're bound to delight any boy or 
girl! It'll give them fun and vigor 


HOME, GUARD A "ARMY 


it’s just the sled they've wanted—with 
ners of chrome nickel steel that pre- 

increase speed, and give easier 

‘all-steel front that absorbs shocks 
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What are poe Kicking 
about? _ 
—You men who think you’re underpaid 


‘The men who get big pay are those who 
are trained to earn it. Your pay is small 
because you have no special training—and 
you only are to blame. 

‘You can learn to earn more, No matter what 
your job, where 
you can ‘read and write, th 
spondence Schools can’ train you for 
position and bigger pay. 

you want to get out of the ranks of the “hard~ 
ups" and be somebody, prove ay ion by 
marking and mailing the cou] 
today. "Thousands of others 
have used this coupon are now occupying posi- 
tions of power and high pay. You can join them. 
Grit your teeth, say “‘I will” and mail the 
coupon NOW. 
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the Act gf August 24, 1912, embodied in action #43. 
Exwand Kerulations” printed on the reverse of thls form, 
tow? 
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Poplar Sclence Publish 
22'William Street, 
Fourth Avenue, New" Vorks 
683 ‘Springheld ‘Ave, Summit, 
239 ath Ave. Né ¥ 

* New Vork. WV Susan D. blies 25 Witham St, New York 
N.Y. 3—That the known bondholders, mortgages, and other 
security holders owning or holding 1 per cent of more of total 
mount of bode mortars, or other fecurities are: Tmprters 
3p4 Traders National Bank. 247 Brogdway, New Vark, N 
HL. Faber, 22 Willan Street, New York, ©. Vi 

‘Co, 200 Devonshire St., Boston, Mase.; 4- 

two, paragraphs next above, giving the names of the owners, 
stockholders, and security ‘holders, if any, contain not only 
the list of stockholders and security’ Molders at they’ ap} 
‘upon the books of the company, but also, in cases where 
the stockholder or security holder appears’ upon ‘the books 
of the company as trustee or in any other fiduciary relation 
the ‘name of the ‘person or corporation for whom such 
trustee is acting, is given; also that the said two paragraphs 
contain statements embracing affiant's full knowledge and 
bali ato ‘the, circumstances, and conditions under, which 
stockholders and ‘security holders who do hot appear “upon 
the ‘books of the company aa trustees, ‘hold stock and 
securities in a capacity other than that of a bona fide owner; 
Sand this affiant has no reason to believe that any other person, 
association, or tion has any interest direct or indirect 
in the said’ stock, bonds, or other securities than as so stated 
yim 


1 Ghiver Br Capen a 
Raber Cade Wien 


(Signed). B. Carex, Business Manager. 
and Subscribed before me this 2nd day of October, 


fox Schwinser,, Notary, Public, Kings Cou; Certificate 


few Vork Co, 
‘Geal) “My ‘Commision ‘expires March, 1919. 
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Red Seal Dry Batteries Are Saacaeed 


to give absolute satisfaction for Automobiles, Motor Boats, Gas or 

Gasoline Engine Ignition, Medical Batteries, Telephone, Door Bells, 

Annunciators, Wireless Apparatus or any other open circuit work. 
ASK YOUR DEALER 


Send for Our New Edition of Our Catalog A2S 
Ready About December 15th 
8x 434 and will contain 248 pages with over 1,100illustrae 
Gear nquage sill about Bells Push Buttons, Batter, 
‘Telephone and Telegraph Material Electric Toys, Burglar and Fire Alarm Con 
frivances, Electric Call Belly Electric Alarm Clocks, Medical Batteries, Motor 
Boot ‘Horns, Electrically ‘Heated Apparatus, Battery ‘Connectors, Switches, 
Battery Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc. 
Send for a copy now 


MANHATTAN ELECTRICAL SUPPLY COMPANY. Tacs 


CHICAGO, 114 So. Sth Ave, ST. LOUN 
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20th Century Book of Recipes, 


Formulas and Processes 

This book gives you the information that repre- 
sents the collection of, years-and the expenditure of 
thousands of dollars. “Contains complete directions 
making everything from simple glues and ad- 
hesives to the tanning of leather, the making of 
Photographic materials, perfumes, soaps, plating of 
i d gold; working of metals, eter "Soo Pages, 

10,000 Selected Subjects. Price, $3.00. 


POPULAR SCIENCE MONTHLY, 225 West 39th St, N. ¥. C. 


“Electricity Made Simple” 


A book devoid of technicalities. Simple, plain and und. 
standable. Students and electrical workers whose opportu 

{for gaining information on the underlying principles of electric- 
Ity have been limited will find this book of inestimable value. 
233 Pages, 108 Illustrations. | Price, $1.00. 

Popular Science Monthly, 225 West 39th St., N.Y. 
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Big Money in Electricity 

‘The electrical industries offer wonderful organ. 
tunities to boys with a liking for Electricity, ‘The 
talaries paid to trained men are large, promotion 
‘comes rapidly and, best of all, the work is fascinating. 

‘The discovery and development of new lines 
Gach as wireless telegraphy and telephony), from 
time to time, promise attractive and paying fields to 
those who wish to specialize. The «will to do and 
Special Training will bring success to you. 

‘The International Correspondence Schools can help 
you to become an expert in electrical work, no matter 
what branch you like best, ‘Thousands of young men 
havealready won success through I.C.S.help. Youcan. 
doaswellasanybody, ifyou try. Everything iamadeso 
clear that you ¢an learn in your spare time, regardless 
‘of where you live or what your work. No books to buy. 

‘There's big money in Electricity. Get after it by 
marking and mailing the Coupon today. Finding out 
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GEORGE P. KIMMEL, Patent Lawyer 
39-1 Barrister ton, D.C. 
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Inventors! Send for these Remarkable FREE BOOKS, Today 


“Inventions Needed” 
This bcok lays before you a description of the active and profitable 
field of invention. It tells you the inventions the world needs today, 
the devices manufacturers are seeking for their business, the ideas 
for which the public will pay big money. 


“How to Get Your Patent” 


This book is a guide tothe inventor. _ If you have invented some- 
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Pay-Raising: Books 
at Reduced Prices! 


Here’s your chance to Pat 

a bargain price—a set of books that 

will fit you for a better job and 

bigger pay. Yes, and you may the 

Lo nay rice at the rate of only 50c a 

ut you must act now! The 

rising cost of paper and binding materials won't 
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ke difficult points as simple as A-B-C. 
or full morocco leather, gold stampod, 


Shipped for 7 Days’ Free Trial 


We'll gladly send any set of books to yoo for seven days’ free examination, shipping: changes 
fully prepaid. them earefully—use them at your work for an entire week. If, at the end 

t time, you feel they aren't worth many tines what we ask, send them back to us, If 
you keep them, pay the specially-reduced price on the easy terms explained below. 


Practical Home Study Books 


Vols. Pages Sizoof Page Illus. Reg. Price Spec'lPrice 
9 3900 5. $29. 


10 4760 7x10 4000 60.00 24.80 
Account 10 8680 - 7x10 1987 50.00 24.80 
Steam Engineering »« « 


se 2 6 7 8300 © Tx10 ©2500 95.00 9.80 
Applied Electricity. . « « «© «+ 7 3000 %x10 2600 35.00 1 
AutomobileEngineering . . « + 65 2400 53¢x8% 2000 25.007, 
Telephony and Telegraphy . . « « 4 172 x10 2000S 20.00 42.80 
Modern Shop Fraatice = os °° ¢ 6 Ge BOD mt ine 
Heating, Plumbing and Sanitation . . 4 1600 %xi0 ©1600 20.00 14.00 
Mechanical and Architectural Drawing. 4 1720 7x10 108,000 12.08 
Motion Picture Work 2 T1980) 1200 6.00 
Law and Practice (with Reading Course) 3 7x10 24 72.00 
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to keep the books if you do not eare to buy. ‘This offer 
open to. toevery man living within the boundaries of the 
1d Canada, Mail the coupon now—before you 


Presse send me sete 


 Sramine ihe boots ‘orgughiy andy is 
‘month ual 


Patt, page! 
AMERICAN TECHNICAL SOCIETY 
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We'llSend a Lachnite 
on 10 Days’ Free Trial 
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Don’t send us a Penny, We'll send you a genuine Lachnite Gem 
mounted in solid gold—so that you can wear it for for ten full days. ‘These exquisite 
gems have theeternal fire of diamonds, They are cut like dlamonds, stand alldiamond 
tests, and are guaranteed forever. And we will send you id either of the super’> 


Popular Science 
Monthly's 


ANNUAL 


MOTOR 


r Les big volume presents, 
in brief, simple worded articles 
and with hundreds of pictures, all 
the important improvements that 
have been made in cars, trucks and 
accessories during the past year. 
It is an illustrated hand-book of the newest 
motor information. It contains articles by ex- 
pests on making tires last long, on secrets of 
brication and other important topics. It is 


edited by the best authority on automobile mat- 
ters in the country, Waldemar Kaempffert. 


Men who don’t mind getting grease on their 
hands, men who sell and repair cars, men who 
want to keep posted on all the newest acces- 
sories and kinks for motor cars and motor 
trucks, will find the 1918 Motor Annual an 
absolute necessity. 


The Motor Annual will contain 160 paj 
and over 300 illustrations, Ready November 
15th. Edition limited. Enter your order now 
and make sure of getting a copy. 


Price, Postpaid, 25 Cents 
'— MAIL THIS COUPON TO-DAY ———=—| 


Popular Science Monthly 
225 West 3%h Street, New York 


Please send me a copy of the 1918 Motor Annual as soon 
as published, "Tenclowe 25 cents 


Name. 
Address 


“I Got the Job!” 


“Tm to be Manager of my Department 
starting Monday. The boss said he had 


been watching all the men. When he 
found I had been studying at home with 


the International Correspondence Schools 
he knew Ihad the right stuff inme. Now 
we can move over to that house on Oak- 
land Avenue and you can havea maid and 
take things easy. I tell you, Nell, taking 
that course with the 1. ie best 

pare-time study with tho TC. 8. promotions 

tor thousand ‘Thousands 
Beene See eens 

ma bervice. 


ees ease cere a, 
those only qualification la ? 


"There is a Job Ahead of YOU 


Someman is golngtobe picked fort. The boss can't taka 
chances, ie is going to choose 
bractieal knowledge of the work. 


coupon. Make Jour start the same: 


‘aor pea SCHOOLS 
| sre zane erie tong te om 


ieieevaicst, ExcintEn 
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Automatic Repeating Rifle Moores Unirrsal Ascstn and Complete Mechanic 


OMS Fires (Soma oe Pam 10 Exava, 7m 0009 
Proce, Tee Scar om 


on eens 2, ck 1 SoU Woe Ht 


1 ‘no A 
and shape as a REGULAR AUTOMATIC. | Sent complete 
Pith sound of shot for ONLY 28e posioaid. Johnson 
Smith & Co, 


sists zoe 


“INVISIBLE INK | ‘VANISHING INK Se i 
3 ESL G Se ame JOHNSON SMITH & CO., Dot II, S4W. Lake St, Chicago 
Taaysiy NEW BOOK ON 


ee ROPE SPLICING 
eee Uta Knots, tenes 
(Sracitoa Foes.” Sal” How Different Knots Are Made and wt They Are Used For 
Ege aaa 
rane 
ae 
an 


NO TEACHER NEEDED— SURPRISINGLY SIMPLE SYSTEM 


ee 


pony hapa hs 


JOHNSON SMITH & CO., Dept. 112, 64 W. Lake Street, Chicago 


STAGE MONEY 


Vith a bunch of these bills, 


‘Musical instruments, Price, 
ra the Laie t Surprising and sekee Leslee 


Johnson Smith & Co., Dept.112,54W.LakeSt,,Chlcage JOHNSON SMITH & CO., Dut It, 64W. Lake St, Chicago 
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HERE IT IS 
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walecs in GUAR ANTES Dig 
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‘results made possible by thisapproved method of treatment. 


J) TAPULSER 


ical, Tt requires no connection with electric wires 
caita own power. fate light compact, easy to Fare 
ret out of order. 1t fs the modern choice of phy- 
siGatw and Ghousands of careful buyers 


EVERYONE CAN AFFORD 
‘his Maryelous Instrument 


ener. ive 
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iknow aviation, Wonderfal utara Prepare mews Write us today, 
NATIONAL AERO INSTITUTE, Dil.9203, Morton Bldg., CHICAGO 


We for a Copy of our Clanied Rate Card. It gives 
full particulars about Clasalded Advertising in thle maga 
Zine, and contains a complete list of headings which are 
Acradged ip cover thoroughly the numerous aubjecte that 
fay’ be advertised ‘eflectively inthis section. 

Science Monthly, 239 W. 39th Street, New York ¢ 
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“Spare Time Study Does It’”’ 


ELECTRICAL 
ENGINEERING 


in 18 Months! 


‘Study our thorou; 
complete course in 
for 18 months. 

Train for a career as Electrical Engineer. 
‘The work is intensely fascinating. 

You do the experiments yourself just as if 
you were actually engaged in the work. 

You learn theories and their practical 
application, 


ELECTRICITY 


The Eleven Billion Dollar 
Industry 


offers wonderful opportunities for experts. 
Training is absolutely essential for. the big 
electri cturing companies ani 
Light and Power Plants cannot turn over 
their costly equipment to incompetents. 


$2500 to $5000 
A Year, for You 


Others are earning these big salaries and 

imply a matter of 

trainin, ou need to 

put you positions can be 
obtained right in your own home. 


SEND THE “SUCCESS” COUPON 


Put your name and address 
on the coupon or send letter 
‘or postcard for big free book 
that points the way to 
success in Electrical 
gineering. 


Hundreds 
of splendid posi- 
‘tions open. 


Mail the 
Coupon 


NOW 


Please send me your 
free book on Electrical 
Engineering. 


Name. . 


Practical 
25-Cent Handbooks 


for the Student, Experimenter and 
Practical Worker 


How to Make Wireless Instruments 


This book contains complete directions for 
making a Two-Mile Wireless Telegraph Set and 
also numerous approved wireless apparatus for 
both high and low power sets. 94 pages, 30 
Different Instruments, 80 Illustrations. '25¢ 


postpaid. 


Construction of Induction Coils 
and Transformers 
Tells how to design and build magnetic leak- 
age transformers, high frequency apparatus, low 
voltage transformers, induction coils, condensers, 
gaps, ete., and gives dozens of valuable hints, 
96 pages, 72 Illustrations, 25¢ postpaid. 


Popular Science Monthly 
225 W. 39th St., New York, N. Y. 


“Electricity Made Simple” 


BOOK devoid of technicalities. Simple, plain 
and understandable. Students and electrical 
workers whose opportunities for gaining information 
on the underlying principles of electricity have been 
imited will find this book of inestimable value. 233 
Pages, 108 illustrations. Price $1.00. 
POPULAR SCIENCE MONTHLY 
228 W. 39th St., New York 


Handy Electrical 
Dictionary 


Contains upward of 4.800 words, terms and 
phrases employed in the electrical profession, with 
their definitions given in the most concise, lucid and, 
comprehensive manner. Although the book is small 
enough to fit in the vest pocket, we venture the as- 
sertion that there is contained within its covers 

reliable and useful information for the elec- 
trician, than was ever before published in a single 
volume. Cloth, Red Edges, Indexed. Price, 25 
Cents. “Full Leather, Gold Edges, Indexed. Price, 
50 Cents, 


Popular Science Monthly 
225 W. 39th St., | New York City 
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NewKEROSENE LIGH 


BEATS ELECTRIC 
OR GASOLINE 


Men With 
Rigs or Autos 


10 Days FREE—Send_No Money 
= $100 to $300 


Burns 50 Hours on One Gallon} =.’ 


common kprosene (coal oll), no odor, wok 


TWICETHE LIGHT 
ON HALF THEOL 


Sexual Knowledge | 


ILLUSTRATED. 


Scott Hall, M.D., Ph.D. S-. 06 


bey rm 
wrapper 


Philadelphia 


Our New Book Catalog containing hundreds 
of electrical, mechanical and scientific books 
together with synopsis and price of each will be 
sent anywhere on request. A postcard will do. 
Book Department, Popular Science Monthly, 
225 West 39ch Street, New York City. 


hand ot power 
lean ailother 
ockt ina jify, Une for yearsby 
Ga maki Hardware Beas oi 
dings and’ Apartment Houses 

Rinsltclyactarates Yeice completers; 9800 
MONEY REFUNDED IF NOT SATISFIED. 


Spechgtiy Seng renee OS. Weta te pita 


SEND TODAY FOR 


‘Made only by 


Taught almost anyone at home, Small cost, Send (olay 
2e stamp for particulars and proof, 


©. AUSMITH, Reon R. $55 ~~ 823 Bigulow Street, Poors, ions 


Tool Cases 


for Machinists and Tool 
Makers, none better; seven- 


teen styles. Quartered oak 
and covered. Ask for booklet, 
“Built for Service.” 


‘The Pilliod Lumber Co. 


‘Swanton, Ohio 


ASBESTOS 


We are miners and shippers of Crude Asbestos in 
any quantity. We produce all prades at our world 
famous BELL ASBESTOS MINES, in Canada. 
We also card fibres, spin yarns, weave cloths, and 
make all sorts of Asbestos. products. 

For anything you want in Asbestos, turn to 

KEASBEY & MATTISON COMPANY, 
‘Dest. S-4, AMBLER, PENNA., U.S, A, 
Owners of the world’s largest Asbestos Mines. 


threading ti 
antage of the 5 Big 
Oster Features. They save 


Oster Butt-Doc Die-Stocks 


Please send free 

Catalog of 
20 fools, plain 
or ratchet. 


time, fuss and labor. 


a (1) Self-Loc! 


dies. (2) Self-Centering pi 


No. 102 Ratchet 
4 in, tol 14 in. 


bushings and lock-nu 


(3) Diesopen upatend of cut and tool | 
Tift off pipe without “unwinding.” 
(4) Three-lever control, doing away with loose parts, 

}) No small, breakable parts. Ae 


The Oster Mig. Co, 2180 East 6Ist St, Cleveland, Ohio 
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STER 


Threading Machines 
Pee straight pipe, bent piper 


nipples and bolts, and requiring only a 
few square feet of floor space, an Oster 
pay, big dividends in money saved, over hand.threading; three fi 
days’ work a month pays a profit on the investment. aS 
nty-five years of specialized study and experience have made OSTER 
Pea So “ianpic" indesign and ‘construction that's boy can ‘operate them. 
THE OSTER MANUFACTURING COMPANY ix 
EVELAND, OHIO, U.S. A. 


BIG PROFITS with this BATTERYSCHARGER 

cpa wit Tha Soe Wate £2 gue wee 
es aaa Garb ee 
parka BS 


‘particclare pee 
HOBART BROS. CO, Box S12, Troy, Ohi 1 Econ SEE SEN MTOM Egy 


Oh Boys! Here's a magazine after 


your own heart, It has the punch. 


Durable, powerfl, reliable, massive bail == It’s a Crackerjack and Fuli of 
ett, Spt bear work, Uses chear- Pep. One dollar brings it te 


Se? Sy Wag es a hhome for ove Year. Send that dollar today. 
EVERYDAY ENGINEERING, 


ENGINE BOOK FREE, A POSTAL BRINGS IT. 
OTTAWA MANUFACTURING Co,, 1951 King St, OTTAWA, KANSAS] 
iE MIDGET SLIDE RULE will ad gabinct mull, divide, solve problems Tgalying. ven 
and uneven. roots end powers It ive the Logavithms of aumbers and the Sines, Cosines 
Tangents nnd Cotangents ofall angles. "nn @¥e the Lowsrith od 
ints to the annwer of every problem that slved on this de rule. Tt operation tt 
‘uyone can Quiclly leafm to solve any mathematical problem ie What 
‘of 9800? Answer 214. ‘Time required to solve this problem using a Midget Slide Rule, 


‘This instrument is made of wood and metal and is adapted for shop as well as office use, It is 
‘small enough to be carried in the pocket, being 33 inches in diameter 
Price with complete instructions, 7Se. Your money back if you are not satisfied. 


IN SLIDE RULE CO., Niles, Mich. 


TOOL CASES 


Medd ae Toolmakers 
ree ere 


50 Columbia St. Dayton, Oho 


Cut your own glass circles, auto headlights, etc., with this 


“RED DEVIL” CIRCULAR GLASS CUTTER 


Cuts circles and curves from plain and plate glass 2 to 20 inches in diameter. Steel 

cutting wheel, adjustable rod. Rubber cloth mat to prevent from sl'pping on 
glass. Style No. 033, sample 50c postpaid. 
Glaziers’ Tool Booklet free. 


SMITH & HEMENWAY COMPANY, Inc. 


) 126 Coit Street, Irvington, N. J. 
if Manufacturers of RED DEVIL" Piers, Bits, Screw Drivers, Hack, Saws, 
itre Boxes, 


‘Glass Cutters, etc. To be obtained from all good dealers. 


Our Latest 
No.17 
— 84 pages (illustrated) — 


You Will Find This Booklet 
A Decided Help When 
You Order 


Contains a fund of information and data 
on tools for electrical construction and 
repairs of all kinds. Write for a copy.| 
Sent gratis, postpaid, on request. 

Ask for No. 17 

MATHIAS KLEIN & SONS, Mfrs. 


_CANAL STA.3 


Most powerful and, simplest Tittle & 
sib ower or farm a home 


indestructible, 
fre.pritads Write for folder and fac: 


tory-to-you price. 
THE MAYTAG CO. Dept. 231 Newton, owe 


Zoz azmozo 


FOR HIS aT 


will purchase one of ou sagt 


ese eS Frai Hnes 
Is or cents adasiona 


Saips 52 to 54. 60 B8 ms XMAS 


hy temper 


DROP-FORGED 
Cocapound Levee 
ue for hardest service 
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| Three Hands 
) Working Here 


‘Study this operation. Screw- 
driving brings up many 
similarsituations. Your left 
hand holds in place the 
object to be fastened. The 
YANKEE” Screw-holder 
Bit—the third hand—holds 
and places the screw, one 
right hand simp! 
Aspring in thescrewc driver 
brings the handle back— 
QUICK —and steadies the 
drive, Not a moment is 
lost —not aslip made, So, 
there’s a third hand for 
you in this combination: 


“YANKEE” 


No. 130 


SPIRAL RATCHET 
(right, left and rigid) 


QUICK RETURN 
Screw-driver 
$2.40 


with 3 sizes of regular bits 
Screw-holder Bit 


45c 


Other attachments: Screw- 
; Chuck and Eight 
‘Countersink. 
No. 131—Heavy Size, $3.15 
No. 135—Light Size, $1.85 
with 3 sizes of bits 


Your Dealer Can Supply You 


“YANKEE? Tool Book” 
of boring, drilling and 
screw-driving tools 
Sree for the asking. 


\ NORTH BROS, 
MFG. CO. 
PHILADELPHIA 
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Skilled Hands 
More Skillful 


tools of proved accuracy and ki 

that’s why so many manu- 

equip their tool cribs and so 

man; nists, toolmakers and ap- 

pren their kits with Brown & 

Sharpe Tools—the choice of three gen- 

erations of mechanical worker 

Among the thousand varieties con- 

tained in this line there’s the right tool 
for every precision requirement. 


Have Youa 
B& S Tool Catalog 27 
For Your Tool Kit? 
Copy Sent Free on Request 


BROWN & SHARPE MFG. CO., 
Providence, R. I, U.S. A. 
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Pues 
ror) 
Stee 
“No. 34” 
A Hand-Book full of interesting 


information for 


Carpenters Pattern Makers 

Machinists Cabinet Makers 
Millwrights 
Wheelwrichts 
Householders 


It not only illustrates and describes over 
four hundred Stanley Tocls, but also 
contains a number of very ly tables. 


Convenient size to carry in the pocket. 


Sent posta id to any part of the 
United Stater'or Canada without charge, 


‘Ash for Catalog No, 941. 


. 
STANLey Rute & Lever Co. 
New Britain. Conn. U.S.A. ° 
, 
j 


Pattern Maker’s Tool Chest 
Patterumakers’ 
items! On | drat 
- a 
Sees, 
rad 
elem Ganson, 


ee 
[Bere “UNION” 1001, CST 
Shares esse eer 


UNION TOOL CHEST WORKS 24,Ratrona, 4° — 


the variations in the sizeof Stu 
‘work and time: 


ie? : 
Our catalog tells the rest of this interesting 
story, send for it to-day. 


THE ARMSTRONG MFG. CO. 
337 Knowlton Street - Bridgeport, Conn. 


))] Artisans give preference 


to SIMONDS SAWS 
because they know the 
quality that is “built” 
right in them. 

‘They do their work faithfully 
like cll good saws should— 
easily—quickly—smoothly. 
It’s a pleasure rather than a 
task to use a SIMONDS 
SAW, whether for metal or 
‘wood. 


‘You will find it so. 


Simonds Manufacturing Co, 
“The Saw Makers" 
Est. 1852 
FITCHBURG, MASS. 
Five Factories Eleven Branches 


GAGES— 


whether screw pitch, 
thickness, radius, tap, 
taper, wire or drill— you 
will find them useful in 
determining thickness, 
radii of fillets, comparisons 
of screw pitches, and 
measuring tapering parts. 


Starrett 
Gages 


are made in a compact 
pocket design with thin 
leaves. The teeth of the screw 
pitch gages are accurate pro- 
files of standard threads— 
figures can be easily read. 


Many Starrett Tools have 
a wide range of general utility. 


Send for 342-page catalog No. 21W 
which describes rules, squares, lev 
cls, calipers, micrometers, verniet 
calipers, gnges, and hack saws. 
42-570 
The L. S. Starrett Co. 
The World's Greatest Tool Makers 
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Most Metal 
Manufacturers Can 
Save by Welding 


‘HE manufacture of metal beds strik- 
ingly illustrates the advantages of 
oxy-acetylene welding—the decided sav- 
ings of time, labor and materials. Parts 
formerly riveted required boring, which 
decreased strength and increased labor 
costs. By welding, these parts are now 
fused into one piece of uniform strength. 
‘The welding process, as used today, has 
virtually revolutionized metal bed manufacture. 
Stronger, neater products, simplified production, lower costs and minimized ma- 
terial waste—these all-important factors are open to every manufacturer of 
metal products. 
Oxy-acetylene welding has proved its value in nearly every line of metal manu- 
facture from the making of delicate jewelry to massive locomotives. It is, in 
many instances, supplanting the bolt, rivet and threaded joint, when two 


pieces of metal are to be joined. 


PROCESS 


Insures better welds, quicker work and lower 
operating costs. Offers a simple, inexpensive 
welding outfit for all classes of work. Prest- 
O-Lite Dissolved Acetylene is furnished in 
convenient cylinders, making the welding out- 
fit portable for use inside or outside the shop. 
‘The Prest-O-Lite System of exchanging empty 
cylinders for fall ones insures universal, per- 
petual service. Avoids large initial investment 
and depreciation, 
Millions of dollars’ worth of valuable castings, 
machine parts and tools are being reclaimed 
from the scrap-heap by this process. Railroads, 
foundries, mines, machine shops and garages 
—using it exclusively for repair work—are re- 
alizing big returns. One quick repair may 
save the entire cost of a Prest-O-Lite outfit by 
igh the break-down of 
an important machine. Wherever metal parts 
are to be joined, welding merits investigation, 


Our literature shows hundreds of profitableuses 
for the Prest-O-Lite Process, in manufacturing, 
construction and repair work. Write for it. 


A Profitable Business for 
Garages and Repair Shops 
‘he substantial profits to be made on oxy- 
stylone welding work present a splendid oP 
portunity to enterprising service garages and 
Fepalt shop. ‘The demand for welding is 
large and growing fast. ‘The cost of necessary 
equipment is low. Send for full details—today. 


The Prest-O-Lite Co. Inc. 


U. §. Main Offces and Factory 
S30 SPEEDWAY, INDIANAPOLIS 
‘Canadian General Oe 
Det AS TORONTO, ONT, 

59 Branches and Charging Plants 


World's Largest Makers of Dissolved Acetylene 
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For the Home Workshop 


HETHER used in the line of business or 
for amusement, a lathe in your workshop 
opens up a new world of possibilities — a sort 


of fourth dimension. It enables you to make Amateur 
models, patterns, small machines, in wood or Bench Lathe 
metal, that were utterly impossible before. The ge 
Amateur Bench Lathe fills this need at the least No. 125 
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‘expense consistent with quality. Itis well made, 
of good materials, excellent design, and accu- 
racy sufficient for all ordinary uses. It takes 
work up to 12 inches in length and has a swing 
of 7 inches, ‘The lathe proper is furnished com- 
plete as shown, with a saw arbor and a three~ 
jawed chuck in’ addition. 


With various attachments that you can get from 
us or make yourself, it is possible to do almost 
any wood or metal work within the capacity of 
the machine, 

For more information about the lathe, or about 
the 1500 other good tools, send for the com- 
plete catalog. 


GOODELL-PRATT COMPANY 
GREENFIELD, MASS, 

Partial List of 
Goodell Pratt Taals 


Hacksaws — Screw-drivers 


Drills Micrometers 
Levels Calipers 
Grinders Mitre Boxes 
Vises Bit Braces 


Squares Glass Cutters 


GOODELL 


PRATT 
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FREEZE-PROOF 


Prevents Frozen Radiators 
‘THE only way you can be positively sure that your radiator 


won't freeze up is to usea non-evaporating anti-freeze preparation. You can 
never be sure of Alcohol or any other product which evaporates with the water. 


Does Not Evaporate or Steam 
Johnson's Freeze-Proof does not evaporate 
with the water. One application is sufficient for 
the whole winter unlessthe solution is weakened 
by leakage of the radiator or hose connections, 
through the over-flow pipe or by boiling water. 


Economical and Easy 

Johnson's Freeze-Proof is the most economical 
‘anti-freeze compound on the market. Itis very 
easy to use—simply dissolve in water and pour 
into the radiator. One package is sufficient to 
protect a Ford to 5° below zero; for large cars 
lusetwo packages to protect to5° below zero, and 
three packages to protect to 20° below zero. 
eaanee= USE THIS COUPON senenan % 

‘8. C. JOHNSON & SON, DepPSM12Racine, Wis. H 

Tenclose $1.50 for which please send me prepaid 
one package of Johnson's Freeze-Proof. 

NAME... 

ADDRESS. 

CITY & STATE. 


MY DEALER IS. 


Absolutely Harmless 


Johnson's Freeze-Proof does not injure rubber, 
loth, packing or metalof any kind. Itdoes not 
rrust or corrode metal. There is less rust with 
Johnson's Freeze-Proof than thereiswith water 
alone or a combination of water and alcohol, 


Raises the Boiling Point of Water 
The boiling point of water is 212°, ‘The boil- 
ing point of alcohol is 131°. ‘The boiling point 
dire ieeracuraeea 

z amount 
Preese-Proof wed. 
If your dealer cannot supply you, we will ill 
your order direct by prepaid Parcel. Post £0 
points in U.S. A, East of the Rockies. 
Insist upon your dealer supplying you with 
Johnson's Freeze-Proof. It is readily pro- 
curable as practically ail jobbers have it in 
stock. Johnson's Freeze-Proof is put up in 
packages containing 6}bs. net which retail 
at $1.50 each in U.S. A. 


Write for our Folder on Keeping Your Car 
Young—it's Free. 


S.C. JOHNSON & SON, DeptPSM12Racine, Wis. 
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